Coron in demand for diesel 
engines by industry and agricul- 
ture has been especially notable in 
what might be termed mobile or port- 
able applications. In the fall of 1931 
the Caterpillar Tractor Company be- 
gan production of a diesel-powered 
tractor. By November 1935, or four 
years later, it had built its ten thou- 
sandth diesel engine. In October 1936 
its total diesel output passed the 20,000 
mark. 

Only a year or two ago “Caterpillar” 
tractors were powered largely by gaso- 
line engines, yet today nine out of ten 
purchasers specify diesel engines and 
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pay more money for them. “Cater- 
pillar’s” diesel business is drawn from 
construction, road maintenance, agri- 
cultural and miscellaneous industries. 
The diesel trend is traced to the lower- 
ing of weight per horsepower, to the 
development of stronger and tougher 
alloy metals, and to the increased pre- 
cision with which diesel parts and as- 
semblies are made. 

“Caterpillar’s” diesel business has 
grown so fast that the company has 
had difficulty keeping factory capacity 
abreast of sales requirements. Hun- 
dreds of thousands of dollars have been 
expended for new high-production 


equipment for machining parts within 
extremely close tolerances. Less than 
a year ago a new power assembly con- 
veyor line was installed for assembly 
of all diesel engines except the 160-hp. 
V-eight, which has a new assembly set- 
up of its own. More recently a com- 
plete new line for machining cylinder 
blocks has started operation. 
“Caterpillar’s” manufacturing prob- 
lem is complex, partly because of the 
size of the diesel power plants pro- 
duced. The cylinder block alone of the 
six-cylinder diesel engine weighs 1,200 
lb. Despite the wide variety of diesel 
engine sizes made by “Caterpillar,” 








production has been simplified to an unusual degree. 
Assembly methods resemble those in the automobile 
industry, except that the unit size is larger and the 
number of units built is smaller. Floor space has 
been expertly utilized with no effort to crowd workers 
into too small an area. The entire cylinder block 
line occupies only 8,400 sq.ft. 

“Caterpillar” has five different diesel engines. It also 
builds two spark ignition engines suitable for burning 
gasoline, kerosene, alcohol or natural gas. Two of the 
diesels are four-cylinder motors, one a six-cylinder, 
one a three-cylinder and one a V-eight. Dimensions of 
the bore and stroke of all motors, except the small 
four, are 534 in. x 8 in.; those for the small four are 
414 in. x 54% in. Maximum horsepower ranges from 
44 for the small four up to 160 for the V-eight. A 
standard “Caterpillar” diesel power unit consists of 
engine (fan to flywheel inclusive) , radiator, fuel tank, 
controls, hood without doors, and clutch with ex- 
tended drive shaft mounted in two pillow blocks, all 
assembled on a steel channel base. Diesel engines are 
also available alone, with a wide variety of attach- 
ments for special applications. 

Cast iron cylinder blocks for diesel engines are ma- 
chined on the new production line. The biggest block 
is the six-cylinder one weighing 1,200 lb. A four- 
cylinder block weighing 900 Ib. also goes down this 
line, as well as a three-cylinder block 700 lb. in 
weight. Wherever possible, machines are built into 
the conveyor line so that no extra work is needed 


to get blocks into the machines and from one machine 
to another. 

Initial work is to mill the top, bottom and pads on 
the sides of the blocks on a special Newton three- 
spindle milling machine. Two locating holes are 
drilled and reamed on a Cincinnati Bickford radial 
drill, after which blocks pass to a special ram-type 
Newton miller for rough and finish milling the sides 
and top of the main bearing locks and between the 
main bearings. The milling of one surface on the 
front end of the block and two surfaces on the rear 
follows on a two-way Newton milling machine. 
Crankshaft bearings are rough bored on a line boring 
machine designed by “Caterpillar’s” engineers. 

Cylinder liner holes are bored on a special three- 
spindle Barnes vertical boring machine. All three 
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(1) Top, bottom and 
pads of the diesel 
block are milled 
simultaneously in a 
three-spindle machine 


(2) A new special 
mill roughs and fin- 
ishes the bearing seats 
on the large cylinder 


blocks 


(3) Four-cylinder 
blocks are bored, two 
holes at a time, for 
cylinder liners; a 
third spindle is avail- 
able for three and six- 
cylinder designs 


liner holes in the three-cylinder block 
are bored at one pass. Two passes are 
necessary for the six-cylinder block. 
When the liner holes in the four- 
cylinder block are to be bored, one 
spindle of the machine is removed and 
boring is done two holes at a time. 
The fixture on this machine auto- 
matically indexes. 

Four heavy-duty Natco hydraulic- 
feed, adjustable-spindle drilling ma- 
chines, three of which are arranged 
with horizontal hydraulic drilling units, 
are used to perform all the drilling, 
core drilling and counterboring opera- 
tions on the top, bottom and both 
sides of the cylinder blocks. A fifth 
machine, a large two-way Natco, drills 
the two ends of the blocks. The first 
two machines in the Natco battery drill 
the top face and straight side of the 
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block. After both ends are drilled on 
the two-way machine, the bottom of 
the block and the other side are drilled. 
The three-cylinder block does not pass 
through this machine, going instead 
through a special “Caterpillar” de- 
signed machine for drilling holes in the 
bottom and two sides. All blocks move 
through a Natco machine to have the 
balance of the flange holes drilled in 
the bottom. The remainder of the tie 
rod and lock holes are drilled in the 
bottom of the block on a Natco. 
All the Natco machines are arranged 
with stationary roller conveyor type 
fixtures. Blocks are located against 
the bottom face and over pins in the 
master locating hole and bearing lock. 
Where two settings are needed to per- 
form the necessary operations, a sec- 
ond set of plugs provides location. 
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(4) Two multiple- 

spindle machines drill 

the top face and 

straight side of the 
block 


(5) A roll-over fixture 
positions the work for 
operations on the bot- 
tom and angular side 


(6) Convenience of 
work and tool hand- 
ling features this 
battery of radials; 
the tool racks 
mounted back of the 
drill arms and the 
work positioning 
devices 


note 
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The Natco machine for drilling the top face and 
straight side of the block is a standard vertical hy- 
draulic driller arranged with an Oilgear semi-auto- 
matic hydraulic feed. The operator has control of 
the machine by means of a single push-button station. 
The head has a drilling area of 22x38 in. and is 
arranged with 34 universal joint spindle drives. The 
head. is of standard Natco two-speed construction, 
providing two speeds and neutral for each spindle. 
Used in connection with this head is a slip spindle 
plate bored for 33 spindle centers and arranged with 
one geared section containing two spindles with nose 
adjustment. Thirty-three standard slip-type spindles 
also are furnished. 

Bolted to the front face of the fixture base is a 
Natco hydraulic unit mounted horizontally. This 
unit has a 22x38-in. head complete with 24 universal 
joint spindle drives. The head is of the standard 
fixed-change-of-speed construction which insures a 
fixed speed for each spindle. Mounted under the 
vertical head and in front of the horizontal head is a 
two-position roller conveyor type of fixture designed 
to hold any one of the three cylinder blocks. Pro- 
duction is about eleven blocks per hour. Three other 
Natco machines are similar in design to the one 
described. 

The two-way horizontal hydraulic driller is built of 
two Natco hydraulic units, each complete with a 
head having a drilling area of 22x88 in. Each head 
is of the standard Natco change-of-speed construction 
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which provides a fixed speed for each spindle. The 
left-hand head is arranged with 21 universal joint 
drives and the right-hand head with 27. Used in 
connection with the left-hand head is a slip spindle 
plate bored for 25 spindle centers and arranged with 
one geared section containing two spindles with nose 
adjustment. Also furnished with the head are 21 
slip type spindles complete with nose adjustment, nine 
of which have eccentric bearings. The right-hand 
head has a slip spindle plate bored for 20 spindle 
centers and arranged with two geared sections. One 
geared section contains eight spindles and the other 
five. This head has 20 slip-type spindles complete with 
nose adjustment. Mounted between the heads is a 
stationary disappearing roller conveyor type of fixture. 

After passing through the Natco machines the 


1067 












blocks go on a conveyor through one 
Carlton and six Cincinnati Bickford 
radial drills, each with hydraulically- 
operated holding fixtures for all tap- 
ping, reaming, spot facing and back 
facing work. After moving through 
a special washing machine, which re- 
moves all chips and dirt, blocks go to a 
station where the tie rods and main 
bearing caps are assembled. The 
crankshaft and camshaft bearings then 
are line bored in a special Barnes hori- 
zontal boring machine. Blocks again 
are washed. Cylinder liners are as- 
sembled in the blocks, and the blocks 
are given a_ thorough water test. 
Bearing caps are removed, and the 
main bearing shells assembled. Blocks 
go to a “Caterpillar” boring machine 
to line bore the main bearing shells. 


Dollies for Assembly 


After the machining work is com- 
pleted, blocks are rigidly inspected and 
transferred by air hoist a distance of 80 
ft. to the beginning of the assembly 
line. This line is of the continuous 
chain type running between two nar- 
row gage rails and is equipped with 
dollies on which the engines are as- 
sembled. The dollies are of special 
design, indexing in six horizontal posi- 
tions. Portable overhead equipment 
along the line is mounted on automatic 
spring-type balancers so that the oper- 
ator is relieved of lifting any consider- 
able weight. At one point along the 
line is a special air lift to raise the 
motors from a horizontal to a vertical 
position. The conveyor line has four 
speeds which can be varied according 
to the volume of production. 

All of the various sizes of diesel en- 
gines, as well as a small four-cylinder 
gasoline engine somewhat similar to the 
diesel four, are assembled along this 
one line. Because of the standardiza- 
tion of design which provide the three 
larger diesels with the same _ bore 
and stroke, their parts are identical. 
The two small fours, one a diesel and 
the other a gasoline engine, are the 
same up to the point where the diesel 
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receives a fuel injection assembly. 
Even the tractor and road machinery 
power units are identical in most 
respects. 

Scheduling of production has been 
simplified too. The foreman of the 
assembly line receives a daily order 
stating the number of engines of each 
type to be built, while the machining 
departments are notified in advance of 
this schedule so that they will ma- 
chine the proper numbers of each 
block. An adequate bank of small 
parts to fit all engine sizes is kept 
along the line. Workmen have cards 
showing which part to use in each kind 
of engine, but quickly familiarize them- 
selves with these details so that they 
do not have to refer to them. Assem- 
blies of such parts as pistons are made 
up right along the line slightly in ad- 
vance of the arrival of the engine at a 
given point. 

There are four sizes of chrome-nickel 
iron cylinder heads for “Caterpillar” 
diesel engines. One is for the small 
four-cylinder motor, a second for the 
three-cylinder and six-cylinder motors, 
a third for the large four-cylinder 
motor and a fourth for the V- 
eight motor. In addition there are 
five heads of different sizes for gaso- 
line engines made by “Caterpillar.” 
The multiplicity of cylinder heads 
might appear to present a production 
problem, but “Caterpillar” has solved 
it nicely by having all heads for diesel 
engines, except the ones for the small 
four, go down one machining line and 
gasoline engine cylinder heads, plus the 
head for the small four-cylinder diesel, 
progress along a second line. A roller 
conveyor runs between and parallel to 
both lines and feeds them materials. 
Both lines are so laid out that a mini- 
mum of handling is necessary. 

Outstanding equipment in connec- 
tion with cylinder head production 
consists of two Newton rotary milling 
machines which mill the top, bottom 
and two sides of the cylinder heads. 
Each machine has twelve stations and 
each station has three sets of fixtures. 
Every time the machine indexes, three 





finished heads are produced. Work 
is transferred from one station to an- 
other manually. Each Newton ma- 
chine is in charge of an operator who 
also runs a Cincinnati horizontal mill- 
ing machine for milling the pads on 
both ends of the cylinder head. 
Removable cylinder liners made of 
special chrome-nickel cast iron, heat- 
treated to a high degree of hardness, 
are used in the cylinder blocks. These 
liners come to the machining depart- 
ment from the “Caterpillar” foundry. 
From the time it is put on a gravity 
feed roller conveyor until it is com- 
pletely machined, the liner is not set 
on the floor or placed in a tote box. * 


Operations on Liner 


First operation is to turn the outside 
diameter on Lodge & Shipley Duomatic 
lathes specially tooled for this job. 
The inside diameter of the liner then 
is rough bored on a four-spindle- Barnes 
vertical boring machine, four liners be- 
ing bored simultaneously. After heat- 
treatment to a hardness ranging from 
42 to 48 on the Rockwell C scale, the 
liner goes to a Lodge & Shipley lathe 
for finish turning and then to a Barnes 
machine to be finish bored prior to 
honing. A _ mirror-like finish on the 
inside of the liner is secured by honing: 
two Barnes machines equipped with 
Micromatic hones are used for rough 
honing and two machines for finish 
honing. The hones were especially 
built for these operations. After hon- 
ing, the outside diameter of the liner 
is ground on a battery of three ma- 
chines. The tolerance for both the in- 
side diameter and the outside diam- 
eter is 0.001 in. 

The liner is 15 in. long, the outside 
diameter 634 in. and the inside diam- 
eter 534 in. Tungsten carbide tools 
are employed for the turning, boring 
and facing work. Production on most 
of these jobs is about eight an hour. 
Rough boring is an exception, witih the 
output at twelve an hour. 

A two-cylinder vertical-type gasoline 
engine is used as a starting motor for 
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the diesel engines. The cylinder block 
and the oil pan for this engine are ma- 
chined together in a total of seventeen 
operations, consisting mostly of drill- 
ing, tapping, facing, boring, honing, 
and lapping of the valves. A roller 
conveyor line has been installed to 
handle the work. The cast-iron block 
passes first through a duplex Milwau- 
kee milling machine for the simultane- 
ous milling of the top, bottom, both 
ends and both sides. Cylinder bores 
are rough and finish bored on a four- 
spindle Moline vertical boring machine. 
Rough machining is done with two 
spindles, after which the work is trans- 
ferred to the other two spindles. 

Both ends of the block are drilled 
in a Natco multiple drilling machine, 
passing to a special Barnes horizontal 
boring machine for rough and _ finish 
boring of the crankshaft and camshaft 
bearings. This machine has a special 
head and indexing fixture to carry the 
tools. All holes in the top, bottom and 
both sides of the block are drilled on 
two standard Baker vertical drills 
equipped with specially-built multiple 
drilling heads. Tapping operations are 
done on radial drills. After a rigid 
water test, cylinders are lapped on a 
No. 12 Moline lapping machine. The 
main bearing and camshaft bearing 
bores are bored on a special line boring 
machine. It is notable that only 30 
min. elapses from the time a starting 
engine block is put on the line until 
it is completely machined. 


2. 


(7) Piston assemblies are 
kept in a dust-proof com- 
partment until the moment 
of installation in the block 


(8) Progressive assembly is 

expedited by a machine 

that tightens _ units 
pneumatically 


(9) Cylinder liners are also 
handled on roller con- 
veyors past a battery of 
our machines which rough 
and finish hone the bores 


(10) A_ pair of vertical 
drills put all holes in the 
starting engine block 


(i) #4 fixture 

holds the starter engine 

block while its cylinder 
bores are lapped 


special 


11 


(12) Camshaft and crankshaft 
starter engine bearings are 
rough and finished bored in a 
horizontal machine with special 


head and fixture 
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and acquaintances in his venture. If 
they have money and look on the ven- 
ture favorably, believing there is a 
good chance to keep their investment 
intact and a fair chance for profit, they 
may go along with him. So the new 
company is started on its way. 

No matter how small or large an 
enterprise is planned, the procedure is 
the same. There must be money on 


The SURPLUS TAX LAW 


In attempting to correct an abuse by levying a 


punitive tax Congress has put an unfair and dis- 


proportionate burden on the smaller business, 


and passed a law that will increase unemploy- 


ment. 





Fe YEARS the problem consist- 
ently confronting every one has 
been that of employment, or its reverse, 
unemployment. When employment is 
good people are happy and business 
prospers. When employment for men 
in industries is up, total wages are up, 
releasing increased buying power for 
factory and darm products, and open- 
ing more forms of employment. The 
expression, “the country is prosperous,” 
is a short way of saying there are jobs 
for all who want them. On that pre- 
mise, then, it is worth while to specu- 
late regarding the effect of the 1936 
Surplus Tax Bill on employment. 

The employment of men in an in- 
dustry is dependent on a market for 
the product manufactured and the cap- 
ital to undertake its production. For 
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Here’s why, and what may be done to 


correct the situation 
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instance, a man ambitious to embark 
on a new enterprise in manufacture 
must first determine upon a market- 
able product. He must then provide 
equipment for production—and he 
must house his equipment by either 
renting or purchasing a building. He 
must also reserve enough money to 
develop his product, plan his method 
of production, and buy materials; and 
then he needs some more money to 
finance the first payrolls and sales ex- 
penses. If our new manufacturer has 
enough funds of his own, he may take 
all the risks himself. If he is long of 
ideas and short of funds, he estimates 
the total amount of money required 
for the initial investment and financing 
of the volume of business he hopes to 
do, and endeavors to interest friends 


hand to be converted into buildings, 
machinery and equipment—termed in- 
vested capital; there must be money 
for the development, manufacture and 
distribution of the product—working 
capital. Not until the invested capital 
and the working capital are provided 
can there be employment. 

The incentive to create new enter- 
prises will persist so long as there 
are people who want the things that 
fashion a higher standard of living. In 
this country the desire for more and 
better goods has no _limit—houses, 
clothing, more and better food, auto- 
mobiles, radios, furniture, good roads, 
household appliances—there are wants 
for all these things and for still more 
goods not yet designed. Granted the 
incentive to produce things, the satis- 
faction of all these desires is possible 
only through the expansion of present 
industries, or the starting of new enter- 
prises. In either case there follow 
opportunities for additions to em- 
ployment. 

Practically every successful business 
had a modest beginning. Early profits 
were retained and converted into addi- 
tional capital in the business. By 
careful management costs were progres- 
sively reduced and markets enlarged. 
As the capital grew, and as it was suc- 
cessfully put to work, employment in- 
creased. This procedure is known as 
“plowing back earnings.’ Every one 
knows of some industries in his own 
community that have such a history. 


Strong Companies Immune 


Some of the companies that have 
plowed back their earnings consistently 
have grown to great size and financial 
strength. Along with their invested 
capital they have built great cash re- 
serves. They could expand further 
and still have funds enough to meet 
any probable contingency without re- 
sorting to borrowing money or the sale 
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of additional stock. For these strong ' 


companies the new tax law holds no 
immediate terrors. Their greatest 
growth is behind them; they need only 
hold their own. They can afford to 
pay out practically all their profits in 
dividends and thus save in taxes. 
However, their number is small, in 
relation to the total number of tax- 
paying enterprises, and in spite of their 


machinery manufacturing plant, whose 
president writes concerning his own 
experience: 

“This company was started with 
very little capital in 1894. Earnings 
have been reinvested for years and 
dividends have been very conservative. 
We have weathered all depressions up 
to the present but should another busi- 
ness recession as severe as the last 


—and Unemployment 


great size they employ only a small 
percentage of the total number of gain- 
fully employed. Thousands of small 
enterprises that had expected to apply 
the same healthy growth-from-within 
policy find themselves under the new 
tax law forced either to pay out their 
profits in dividends, or, as a fine for 
reserving a portion for growth, to pay 
up to twice the proportion of taxes 
paid by the strong companies whose 
cash surpluses enable them freely to 
disburse all they have made this year. 
Just the reverse of the design of the 
personal income tax, which is to tax 
according to ability to pay, the surplus 
profits tax penalizes those who can 
least afford to pay out the cash in divi- 
dends or taxes. 

Generally speaking, re-employment 
from the depths of the depression has 
taken place most rapidly in those in- 
dustries that previously were well es- 
tablished; especially those which had in 
reserve cash to finance improvement of 
their products and rehabilitation of 
their equipment. Such companies are 
operating almost to capacity now. 
Further additions to employment would 
now come from the expansion and im- 
provement in smaller businesses and 
through the establishment of new en- 
terprises. However, the active small 
business is in a distinctly disadvan- 
tageous position as compared to a 
financially able competitor. Owners of 
a small business must constantly try 
to improve their competitive position 
through lowered costs, improved prod- 
uct, and efficient equipment. Hereto- 
fore the promise of growth has been 
the chief incentive for effort. The ob- 
stacles which tax laws now place in 
their way virtually require that for 
the present all expansion plans of 
small companies be held in abeyance, 
deferring the hope of more jobs. 


An apt illustration is the case of a 
nationally known though not very large 
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CHART I—Billions spent for recovery 

by government and by business, The 

figures represent payments in excess of 
receipts 
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occur within the next five years, the 
sheriff would no doubt take over our 
business. 

“Our output is heavy machinery. 
We have capital stock outstanding 
amounting to $600,000 in the hands of 
about twenty stockholders. Our plant 
and equipment show an investment of 
about $1,000,000, all of which is the 
accumulation of forty years of rein- 
vestment of earnings. At the end of 
the year 1929 our surplus amounted to 
$772,990, of which $315,000 was in cash 
and Government bonds. 

“At the end of 1934 our surplus had 
dropped to $231,466, a loss of $541,524, 
and our cash and Government bonds 
had been reduced to $11,082. During 
these five years no dividends were paid, 
yet we increased our engineering force 
and kept as many men on the payroll 
as was possible, building machinery for 
inventory, some of which is now obso- 
lete. Our shop men had one cut of 
10 per cent during this period. The 
office did not fare so well, all officers 
and office force taking a 40 per cent 
cut. 

“The nature of our business is such 
that it requires extremely large equip- 
ment in the way of machine tools for 
economical production, and after a 
prosperous year in 1935, the directors 
decided that we should replace some 
rather old machine tools with modern 
high production units. It was agreed 
we should spend about $100,000 for 
this purpose. 

“Orders were placed for two ma- 
chines the first part of 1936, totaling 
$38,000, but as soon as the tax on sur- 
pluses was proposed our replacement 
program was canceled and no more new 


CHART IIl—How demand for capital goods, such as machine 
tools, fluctuates as compared with industrial production 
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machine tools are to be purchased. It 
can readily be seen that should we 
spend the above amount for replace- 
ments and earn $120,000, our new ma- 
chine tools would cost us 27 per cent 
more than the price paid to the manu- 
facturer, accounted for by the 27 per 
cent tax which would have to be paid 
to the government on the amount we 
would have to transfer to surplus to 
replenish our reserves. How we are 
going to rebuild our surplus to a point 
where we can weather the next depres- 
sion is something else for us to worry 
over. 

“We have noticed since this bill be- 
came a law that we have received no 
orders from the smaller companies, or- 
ders having been placed only by ex- 
ceédingly large manufacturers who are 
backed by huge surpluses. 


Incentive to Modernize 


“Had the provisions taxing the 
amount placed in surplus been amended 
to exempt funds used to purchase new 
machinery or replacements, the bill 
would have acted as an incentive to 
revamp old plants and bring them up- 
to-date, thereby extending employment 
to more men. 

“Tt is the opinion of this writer that 
this bill will in the long run act as 
a deterrent to the increase in em- 
ployment. 

“Here is another angle. Since our 
company was organized our labor turn- 
over has been very small. No man has 
ever been laid off on account of age. 
Group insurance carried on all the 
employees is paid for entirely by the 
company and our wages have always 
been higher than those prevailing in 
this district. All employees are en- 
titled to vacations with pay, and in 
prosperous years receive a bonus. 

“During prosperous times it has been 
the policy of this company to build and 
carry in stock a certain number of 
each size machine of our particular 
product, in order to facilitate quick de- 
liveries. When a machine is not taken 
from stock, it requires from three to 
six months to complete it. The value 
of these steck machines naturally has 
to be carried in our surplus account. 
Under the new tax law this policy of 
carrying stock will have to be aban- 
doned as the tax on machinery in proc- 
ess for stock carried over the first of 
the year would be taxed more than 
the profit derived from same. This 
can readily be understood when it is 
explained that machines of our make 
are valued from $10,000 to $60,000 
each.” 

There are hundreds of such cases 
varying only in details, which empha- 
size the usual course of development: 
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a business grown from a small begin- 
ning to a strong financial position; the 
constant renewal of equipment to im- 
prove the product; the use of cash re- 
serves during depressions to keep men 
employed on development of new prod- 
ucts and building of inventories; the 
rebuilding of those cash reserves after 
every contingency. These companies, 
faced with the prospect of no chance 
to recover losses, will be forced to cur- 
tail every possible bit of employment 
and expense with the coming of the 
first business cloud. 

This is essentially a problem in the 
durable goods and particularly the ma- 
chinery industries. The key workmen 
in plants of this type are artisans 
skilled as the result of years of train- 
ing and experience. It is essential that 
these key men be retained in times of 
depression as far as possible financially, 
so that machinery builders may be in 
position to render prompt service on re- 
pairs to equipment and installation of 
new machines and processes for their 
customers the moment times improve. 
It is a serious loss if these men must 
be laid off during dull periods, for ex- 
perience has shown they quickly lose 
their skill and ofttimes are lost to the 
industry when again needed. Reserves 
must be built up in good years to pay 
salaries and wages of these specially 
skilled men if their services are to be 
retained in bad times in anticipation 
of the return of production. Further 
large sums of money are required to 
finance the research work which keeps 
these men busy when business is dull, 
and other large sums of money are re- 
quired to finance new business when it 
comes. 


Reserves For Employment 


During the last depression the cash 
reserves previously stored up provided 
continued employment for many men 
skilled in engineering, design and ma- 
chine operation. A statement made 
early this year by Secretary Roper of 
the Department of Commerce called 
attention to the fact that American 
industries had expended about 26.6 bil- 
lion dollars more than their income 
during the depression. Col. Leonard 
P. Ayres of the Cleveland Trust Com- 
pany interprets this as equivalent to a 
contribution made by industry to over- 
come the hardships of the depression. 
Regarding the over-expenditures of the 
government in a like manner, the gov- 
ernment during the same period appro- 
priated, in excess of income, 12.5 bil- 
lions. (See Chart I.) Think for a 
moment what would have happened 
had not industry been able to cooperate 
with the government to keep things 
going as best they could. Many small 
communities derive their principal sup- 


port from industries of the heavy or 
durable goods type, which were the 
hardest hit during the depression. In 
keeping up their payments of taxes 
alone these industries were life savers 
for such communities during the de- 
pression. Had the communities been 
unable to collect these taxes, essential 
municipal services would have had to 
be curtailed and the added burden 
of unemployment correspondingly in- 
creased. 

There is a sharp distinction between 
the reserve requirements of the durable 
goods industries and the consumer 
goods industries for which the tax 
laws never have made provision, and 
do not now. In the consumer goods 
inaustries the volumes of sales and 
profits are maintained at a fairly even 
rate year after year, the principal varia- 
tions being the seasonal fluctuations 
that occur during the year. One year’s 
operation is a complete cycle in which 
bad months or quarters are offset by 
good months or quarters. Each year is 
able to stand on its own. Their cash 
reserve requirements therefore are rea- 
sonably uniform. In such industries 
taxes on yearly profits are probably as 
fair a basis as any. 


Taxing by Cycles 


A comparable fair tax basis for the 
heavy or durable goods industries 
would require that a complete durable 
goods cycle be taken into considera- 
tion; a cycle which covers many years, 
so that just as bad months and quar- 
ters of the consumer goods industries 
are evened off by the good within one 
year, so bad years in the heavy indus- 
tries may be evened off by good years 
within one cycle. (See Chart IT.) 

Under no past method of taxing 
earnings has this disparity been taken 
into consideration, but the durable 
goods industries have accepted the 
situation without protest and have 
done their best to provide reserves to 
meet their tax burdens in depression 
years. Now, however, they are asked 
to carry on under a plan that chal- 
lenges their very existence, should an- 
other depression last as long as the 
previous one. 

Many suggestions are being made 
whereby a corporation may hold its 
taxes to a minimum and still conserve 
cash: that earnings be paid out in divi- 
dends and that stockholders reinvest 
them in the business; that dividends be 
paid in notes, debentures, preferred 
stock, thereby postponing cash pay- 
ments; that additional stock be sold to 
provide funds for expansion; or that 
money be borrowed from banks on the 
best basis possible. In the last analysis 
these plans are simply not good busi- 
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ness for most of the people considering 
them. In some cases there is a ques- 
tion of legality; in many cases grave 
questions arise as to the ability to 
carry through the plan without even- 
tual loss to stockholders. Particularly 
is the latter true if “get around” pol- 
icies are pyramided year after year in 
periods of good earnings. There must 
be a payoff some time, and likely as 
not it will come and carry with it cur- 
tailment of employment when the 
country can least afford it—in the next 
depression. 

This angle of the problem vf policy 
determination is not the only headache 
for many managements right now. All 
sorts of disturbing conflicts add to their 
worries. The complexity of the bill 
is opening misunderstanding between 
those who collect taxes and those who 
pay them; between stockholders of 
large incomes and those of small in- 
comes; between stockholders engaged in 
management and those who are purely 
investors; between large stockholders 
and small stockholders. In the larger 
industries, there is conflict of opinion 
between comptrollers and factory man- 
agements as to whether it is best to 
conserve cash or invest in means to im- 
prove product and processes. In every 
case management must guess what the 
year’s actual profits are going to be, 
based on operations for three quarters 
of the year, because dividends must be 
paid before the end of the year in order 
to get tax credit for them. 

There is no quarrel with the twofold 
purpose back of the Revenue Act: first, 
to increase federal income; second, to 
prevent unjust tax avoidance. Fair 
minded men agree on both the neces- 
sity of raising money and the desir- 
ability of finding some method to force 
payment of those taxes which have 
been unfairly avoided by some while 
others have been paying their fair 
share. The method pursued, however, 
bids fair to prove too costly for the 
common good. 

During the hearings before the Sen- 
ate Finance Committee Mr. George 
May of Price-Waterhouse Company ' 
estimated that income from taxes aris- 
ing from increased business during the 
remainder of 1986 would exceed the 
Treasury’s estimate by some 500 mil- 
lion dollars. He gave it as his opinion 
based on his calculation that it was 
reasonable to expect the increased busi- 
ness would take care of the additional 
tax income needed this year. Business 
has increased beyond Mr. May’s best 
anticipations, and a restudy might 
show that the additional needed tax in- 
come would have been accomplished 
without any change in the law. 

On the second point, the Revenue 
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Act of 1934 carries a provision to pre- 
vent the improper accumulation of sur- 
plus by exacting an additional tax of 
25 per cent to 35 per cent of adjusted 
net income where it can be shown that 
dividend distributions are withheld in 
order to avoid surtaxes. To gage im- 
proper accumulation the act specifies: 

“The fact that ...the gains or 
profits are permitted to accumulate 
beyond the reasonable needs of the 
business, shall be prima facie evidence 
of a purpose to avoid surtax.” 

While the government has not won 
its test cases on this section of the old 
act, it is undoubtedly a fact that the 
threat contained in that clause has led 
taxpayers to avoid flagrant violations 
of the intent of this provision. 

When the President impressed upon 
Congress the necessity of raising addi- 
tional revenue he suggested the idea of 
taxing heavily undistributed earnings 
as one way of increasing federal in- 
come. His original message was insis- 
tent on the increase but not the me- 
thod. If a new study of the increase in 
taxes resulting from the increase in 
business reveals that the straight per- 
centage tax with which business and 
the government both are familiar 
would bring in approximately the ex- 
tra revenue, it would certainly be a 
boon to business and to the remaining 
unemployed if the present tax law were 
repealed and the old plan retained, 
perhaps at a slightly higher rate. This 
would give time for a forthright study 
of all the various proposals to lessen 
impact on widely varying types of in- 





form. 


tested in practice. 


dustries and to study further ways of 
limiting tax avoidance through main- 
tenance of reasonable reserves. 

This is not the first time that a tax 
bill passed in the face of a definite 
situation has been found wanting. Mr. 
H. A. Silverman, Head of the Depart- 
ment of Adult Education, University 
College, and Director of Vaughan Col- 
lege, Leicester, England, has this to say 
in his book, “Taxation, Its Incidence 
and Effects,” published in 1931: 

“Occasionally, when a tax has been 
realized to have uneconomic conse- 
quences, it has been frankly repealed 
on that ground. For example, the cor- 
poration profits duty was abolished be- 
cause it was recognized by all parties 
to have undesirable effects. 

2 . This’ discrimination, apart 
from the inequity, tended to discour- 
age the investment of capital in those 
undertakings that contained an element 
of risk, and to divert it into those chan- 
nels that provided the greatest safety. 
The taking of risks, however, is, up to 
a point, a necessary feature of our eco- 
nomic system, and the penalty imposed 
on it by the corporation profits duty 
was, in the opinion of most authorities, 
detrimental to industrial and commer- 
cial enterprise.” 

It would seem well to take this page 
from the book of a profound student of 
taxes who has been able to look in 
retrospect at a problem similar to that 
facing American industry today. 
~ + Hearings before the Committee on 


Finance, U. S. Senate, on H.R. 12395, 
Apr. 30 to May 12, 1936. 


Practical Steps in Tool Design 


C. W. HINMAN 


A new series of articles on practical tool 
design will start shortly. 
cutter-holding devices will be described in 
the light of the basic principles underlying 
the functions they are called upon to per- 
The articles will be illustrated with specific examples 


Jigs, fixtures and 


C. W. Hinman, the author, was educated in the State 
University of Iowa and the Armour Institute of Technology. 
At present he is tool engineer for the Kobzy Tool and 
Electric Manufacturing Company in Chicago. His past 
experience includes tool engineering for such firms as the 
Western Electric Company, the Wahl Adding Machine Com- 
pany, the Automatic Electric Company and the Addresso- 


graph Company. 


Mr. Hinman is already familiar to readers 
from his past contributions. 
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Machining the Joint 
in a Two-Part Bed 


E. B. GARDNER 
Hanchett Manufacturing Company 


W E MAKE various sizes of face 
grinders, some of which have 
very long beds. In one case the bed 
is 34 ft. long over-all and must be 
made in two lengths, joining at the 
middle. Each casting was about 17 
ft. long, approximately 24 in. square, 
and weighed 8,500 lb. Obviously, in 
making this joint it was necessary to 
finish the abutting ends very carefully 
and to provide a keyway in each end. 

Instead of machining the ends on an 
openside planer with auxiliary track 
for supporting the overhanging ends 
of the castings, we placed both cast- 
ings side by side on one of our large 
traveling-wheel type of grinders. With 
this machine the work table remains 
stationary and the wheelhead carriage 
reciprocates back and forth across the 
work. The large castings were simply 
bolted down to the large grinder bed 
at one end and supported at the outer 
end by blocking up from the floor. 








The area to be ground on the ends 
of each casting is 325 sq.in. or a total 
of 650 sq.in. The amount of stock to 
be removed amounted to as much as 
32 in. in some places and was quite 
excessive. The actual grinding time 
for these surfaces are 314 hr. complete. 

With the same setting the 114x3- 
in. keyway was cut. We rigged up a 
toolholder on the heavy cast-iron wheel 
guard and planed the keyway in the 
usual manner. The grinding wheel 
itself has infeed, and 
our tool holder mount- 
ing was provided with 
vertical feed, enabling 
us to get the necessary 
width and depth. 


When not in use the tem- 
plets are hung on the 
rack by hooks welded 


along one edge 


Two sections of a long grinder bed were bolted side by side on a stationary 
table and a reciprocating-carriage face grinder was used to finish the ad- 
joining surfaces. Note the toolholder for cutting the keyway 






It should be pointed out that both 
these castings were planed on the bot- 
tom and finish planed in the vee and 
flat ways, which are shown resting 
on the work table. After the joint 
was completed and the two pieces 
bolted together with the keyway, an 
inspection of the joint in the vee 
and flat ways showed that they were 
out of perfect just 0.001 in. which 
was readily corrected in the scraping. 
The total time for setting up this en- 
tire job, grinding the ends, and plan- 
ing the keyway, was 5% hr. 


Storing Templets 
for Torch Cutting 
FRED H. COLVIN 

In addition to the interesting opera- 
tions of torch cutting shown by super- 
intendent James Grant (AM—Vol. 80, 
page 158) his shop has a convenient 
way of storing the templets used for 
the wide variety of work it now 
handles. A rack is built of structural 


steel, convenient to the cutting table. 


















This rack has two angles, as can be 
seen in the illustration. 

The templets are made by welding 
strip steel of suitable section to flat 
sheets of a size selected for their 
convenience in handling. Each sheet 
or plate, has hooks welded on one 
edge, these hooks fitting into holes 
drilled, or punched, in the angles. 

The illustration also shows how 
several forms may be combined on a 
single plate. On the other hand, parts 
of the desired outline can be used when 
the complete piece is too big for one 
of these plates. The connecting rod 
ends shown at the right, are examples 
of this. As the portions of the rod 
not covered by the templets are 
straight lines, it is easy to secure the 
necessary movement of the cutting 
torch by the regular straight-line guide 
on the machine itself. 
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OR three-quarters of a century 

the Giddings & Lewis Machine 
Tool Company and its predecessors 
have had their roots deep in the 
industrial development of the Mid- 
dle West. Some 75 years ago the re- 
gion about Fond du Lac, Wisconsin, 
was a great timbering area, and the 
industrial era was just coming into 
being. Numerous saw mills were op- 
erating full blast and offered a fine 
market for castings and machinery. To 
seize this opportunity Colonel De 
Groat, a Belgian, established the first 
foundry in the state and began to pro- 
duce castings shortly before 1862. When 
the Civil War broke out the DeGroat 
Foundry Company secured a number 
of contracts from the government for 
the Union Army. - 

By the fall of 1862 Mr. DeGroat 
added a small machine shop, and after 
the war ended he began to build saw- 
mill machinery. In addition, a large 
jobbing business grew up after the 
railroad was put through in 1872. Col- 
onel DeGroat took his son-in-law, a 
Mr. Giddings, into the business in 1878, 
and the manufacture of saw-mill ma- 
chinery was continued until about 
1902. 

At this time two occurences radical- 
ly changed the course of the company. 
Mr. DeGroat died, and Mr. Giddings 
took his own son-in-law, Mr. Lewis, 
into the company, the firm name be- 
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75 Years of 





Metal Working 


Dating back to Civil War days, Gid- 


dings & Lewis continues its service to 


industry as a builder of horizontal 


boring, drilling and milling machines 


ing changed to the Giddings & Lewis 
Manufacturing Company. By _ this 
time the saw mills had moved west 
because of the diminishing supplies of 
timber. Fortunately, an exceptionally 
good offer was obtained for the ma- 
chinery line from the Chalmers Com- 
pany of Milwaukee, and the Murray 
Iron Works of Wausau. In place of 
saw-mill machinery, the manufacture 
of machine tools was begun. 

Engine lathes in 17- and 19-in. sizes 
were built for a period of eight or nine 
years, until the concern was approached 
by the Fawcus Gear Company of Pitts- 
burgh to take up manufacture of its 
gear cutting machines and other equip- 
ment for production of Wust-type her- 
ringbone gears. 

About the same time the controlling 
interest of Giddings & Lewis Manufac- 
turing Company was acquired by the 
Rueping family of. Fond du Lac, op- 
erators of a large tannery. F. J. Ruep- 
ing entered into a contract with C. M. 
Conradson who was to produce a six- 
spindle automatic vertical turret lathe. 
Fourteen of the larger sizes were built 
during 1911 and 1912. In these years 
Mr. Conradson also developed what is 
said to be the first hydraulic shaper. 


This machine was never put on the 
market because of the long-drawn out 
experimental work involved, but six 
machines were built. When the World 
War broke out in 1914, Mr. Conrad- 
son moved to Eau Claire, Wis., and 
the company took large contracts for 
shell lathes from the British. 

In 1915 the last of the shell lathes 
was completed, and the company found 
itself without a specific line to manu- 
facture. It then acquired the line of 
horizontal boring, drilling and milling 
machines built by the Fosdick Machine 
Tool Company of Cincinnati, and for 
the duration of the war built the No. 
O size. 

In 1919 the company was reor- 
ganized under its present name, the 
Giddings & Lewis Machine Tool Com- 
pany, and has been busy ever since in 
developing the horizontal boring, drill- 
ing and milling machine in various 
types and sizes. Business had increased 
to such an extent that, immediately be- 
fore the depression, the company was 
required to add a modern assembly 
building, a power house, and to re- 
vamp other parts of the plant. 1936 
finds G. & L. enjoying the biggest 
year’s business in its history. 
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Worm Thread 


Measurement- Discussion 
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A vernier tooth caliper applied to the shortest line t between 
the opposite pitch helicoids cannot lie squarely on both be- 
cause t is not their common normal 


FRANCIS W. SHAW 
Broadley, Whitworth, Lancashire, England 


While the formulas of T. R. Rideout 
(AM—Vol. 79, page 861) are close 
enough for small worms, they will fail 
if applied to worms of large pitch and 
large helix angle. 

The statement that the formulas 
have proved exact in laboratory experi- 
ments is not understood, for experience 
has demonstrated the necessity for 
allowance on the so-called normal 
chordal thickness, the allowance vary- 
ing with the helix angle as well as 
with the pitch. 

The formulas given certainly do 
enable the length t in the accompany- 
ing diagram to be ascertained with 
precision, but that this line indicates 
the normal chordal thickness is not 
true. The fact is, the opposite helices 
have different normals, normals which 
do not lie in the same plane because 
they do not intersect. A little study 
will reveal that t must be inclined to 
both the thread normals c and d and 
that the extremities of the line t can- 
not have contact with a tooth vernier 
caliper on account of interference as 
shown by the normals e and f to the 
extremities of t. Only a sharp pointed 
instrument could have contact with 
the helices a and b at the points o 
and p. A thin gap gage made to the 
calculated dimensions gives passable 
results as does also a vernier caliper 
with its jaws well thinned. 

It is, of course, possible to ignore 
the exact dimension and work to the 
calculated settings provided that the 
hobs or fly cutters truly represent the 
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worm as produced. That the thread 
and space widths should exactly tally 
is of no import, provided that the 
worms can always be duplicated. 
Attention is drawn to the descrip- 
tion of Ty as the normal circular 
thickness of thread; this should be 
helical thickness, for it is the dimen- 


Worm Pitch Cylinder 






sion measured not on a circular arc 
but on the complementary or normal 
helix. In a _ corresponding normal 
plane, T'y would be the elliptical thick- 
ness, and ¢ the chord of an elliptical 
are. 


Cc. A. JOHNSON 


The same results can be obtained 
with less labor by using these formulas: 


EPR = Equivalent pitch radius (the 
radius of curvature of the 
pitch surface in a plane nor- 
mal to the thread helix) 


T, = Axial thickness of thread 


Ty = Normal circular thickness of 
thread 


R = Pitch radius of worm 
A = Lead angle of worm 


EPR = z 
sin?) 
Ty =T, cos i 


Ty 
= —< 28.64789 
EPR a 


Normal chordal thickness 
= 2 EPR sin 0 
h = EPR (1 — cos @) 
Corrected addendum 
= Addendum + h 





--- Thread helix 





Complementary fs 
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Partial Development of Pitch Cylinder 
Mr. Johnson’s method illustrated 
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Temperature and the 


Galvanizing Furnace 


For maximum pot life tempera- 


ture must be held below 870 F. 


WALLACE G. IMHOFF 


President, Wallace G. 


NE of the most difficult indus- 

trial heating problems is the de- 
sign and construction of satisfactory 
hot-dip galvanizing furnaces. If the 
combustion of the fuel were the only 
factor to be considered, the problem 
would have been solved long ago. 
However some of the best designs, from 
the standpoint of fuel economy and 
efficiency, have had a pot failure only 
a short time after the furnace has 
been put into production. It is ob- 
vious, therefore, that the design and 
construction of a satisfactory hot-dip 
galvanizing furnace requires a whole 
lot more knowledge than how to burn 
the fuel efficiently. 

For this reason, a careful determina- 
tion has been made of the point at 
which the destructive action of molten 
zine becomes violent. The graph shown 
in Fig. 1 is the result of this investiga- 
tion. As indicated in this graph, tem- 
peratures up to 870 F. produce a 
moderate dissolving action of the mol- 
ten zinc upon iron. From 870 to 900 
F. the dissolving action goes on slightly 


Imhoff Company 


changes abruptly and goes almost 
straight up. The iron is dissolved 
faster and faster as the temperature 
rises higher and higher. Complete de- 
struction of the pot now becomes only 
a matter of wall thickness and time. 

Knowing this, it is easy to under- 
stand why so many galvanizing pots 
have failed quickly, even when fuel 
combustion has been ideal. This means 
that the total volume of heat supplied 
for galvanizing, no matter what the 
production, must be at a temperature 
under 900 F. 


This practical condition of heating 
is clearly illustrated in Fig. 2 and 
Fig. 3, the first showing correct heat- 
ing conditions; the second showing con- 
ditions often found in practice. From 
the standpoint of pot life, conditions 
as indicated in Fig. 2 will tend to 
give the best results. 

Submission of the three charts does 
not tell the whole story. Further ex- 
planation is necessary to indicate the 
real importance of temperature regu- 
lation. 
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Fig. 1—The corrosion rate of galvan- 
izing pots increases rapidly when tem- 


perature is raised above 900 F. 


through the bath. This statement must 
be qualified in a given manner, such 
as: pounds per hour or pounds per 
load. It has not been so long ago 
that whole bundles of pipe were 
dropped into the galvanizing bath at 
It was not uncommon for 
register a 


one time. 
the bath temperature to 
drop of ten to twenty degrees when 
this was done. This necessitated car- 
rying a high bath temperature 
produced an _ irregular temperature 
curve. Both of these factors favored 
early destruction of the pot. 

Fig. 2 shows the proper way a hot- 


and 


dip galvanizing pot should be oper- 
ated. The bath temperature should be 
low and should be held at an almost 
level point. Every kind of work and 
all productions can be galvanized at 
bath 840 and 


temperatures between 


. 2—Sample of temperature chart 
a properly operated furnace 
3--Temperature charts such as 


indicate rapid pot deterioration 
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870 F., if the furnace is properly de- 
signed. 

The problem, then, is to design the 
furnace so that it will take the desired 
production and hold the temperature 
within these limits. This design should 
never permit temperatures above the 
900 F. danger point, either in the 
bath or at any point in the pot. Pots 
can be destroyed prematurely, even 
though the bath temperature be well 
below the danger line, if the heat is 
not evenly distributed. 

There is a by-product formed in hot- 
dip galvanizing called “dross”. This 
material will average, in general, about 
96 per cent zinc and about 4 per cent 
iron. Dross is slightly heavier than 
zine and will, therefore, settle to the 
bottom of the pot. It has the pecu- 
liar property of drying as it is heated 
—the more heat, the dryer it becomes. 
Also, as it becomes more dry it absorbs 
additional heat, producing an endless 
cycle in the bottom of the pot. The 
race of destruction is on; as the tem- 
perature rises above 900 F. the life 
of the pot is further shortened. 

This, therefore, brings into play an- 
other design feature that must be ap- 
plied to galvanizing furnaces. Heat- 





ing must be done above the dross 
line. Temperatures of 840 F. have 
been found at the top of the bath, 
while in the same vertical plane down 
in the dross the temperature was 1,350 
F. It is needless to say that both 
the time-life, and pound-life of these 
pots were short. The temperature in 
the dross should not be permitted to 
rise above 875 F. at any time. 

The whole problem of hot-dip gal- 
vanizing furnace design resolves _it- 
self, therefore, into constructing a fur- 
nace that will first, supply enough 
heat for the desired production; sec- 
ond, supply the heat in such a manner 
as never to raise the galvanizing bath 
temperature above 900 F. at either 
the top or the bottom of the pot; 
third, apply the heat above the dross 
line; fourth, apply the heat in such a 
manner that there will be no hot spots; 
fifth, have sufficient heat reserve to 
take care of production without a 
loss of bath temperature and without 
producing surges of bath temperature 
considerably above 900 F.; sixth, main- 
tain the temperature curve in as 
nearly a straight line as possible at all 
times; and seventh, be arranged to 
give perfect fuel combustion. 





furnace, so it is no wonder that at 
present the last word has not been 
said in furnace design. The past fif- 
teen years have shown remarkable ad- 
vances, but the problem is still far from 
being solved satisfactorily. When it 
is considered that there are four or five 
fuels used and many different fields of 
galvanizing with varying productions 
of different parts, it is no wonder that 
progress has been slow. 

Other factors which affect furnace 
and pot design are the production de- 
sired per hour, the sizes and shapes 
of the parts to be galvanized, the heat 
storage capacity required and the brac- 
ing and auxiliary equipment. 

In considering pot life, attention 
must be given to the amount of pro- 
duction passed through it during its 
useful life. The only correct way to 
state the life of a galvanizing furnace 
is by the pound-life of the pot, the 
actual pounds of material put through 
the pot from the time of installation 
until the pot is replaced because of 
failure. Life measured only in time is 
inaccurate and misleading because the 
pot may be shut down for a period 
of time and started up again later. 


More Holes Per Tap 


I ONCE asked a nut manufacturer 
why he did not use ground-thread taps. 
He said: “They do not hold size. 
Come with me and see for yourself.” 
An operator was instructed to put a 
ground-thread tap in the machine and 
to tap a few nuts. Then my friend 
told me to try the. “not go” plug gage. 
It went in all the way, despite the fact 
that the ground tap was 0.001 in. 
smaller in pitch diameter than the 
rough-cut tap in daily use. 

When I suggested that his rough-cut 
taps were undoubtedly very long or 
short in lead, he burst out: “What do 
I care. I’m making Class $ nuts, the 
Class 3 “go” plug enters, while the 
“not go” plug enters about two turns, 
which is acceptable for a Class $ fit.” 
He went on to say that his customer 
checks the nuts in the same way and 
of course accepts them. Moreover, he 
claimed that since the diameter of the 
ground-thread tap is smaller than the 
rough-cut variety, more wear was se- 
cured from the latter. His contention 
was that the ground-thread taps did 
not hold size and cost more. 

Now here was a nut manufacturer 
and his customer who were not worry- 
ing about lead error. The customer 
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accepted the nuts without questioning 
because they met the usual test. How 
did he know if he was getting nuts 
with only two or three threads doing 
the work? And wouldn’t he be sore 
if he learned that the nuts were tapped 
way oversize in pitch diameter to over- 
come lead error, and therefore, that he 
was getting an inferior product? 
Many ideas have been advanced for 
testing tapped holes and taps. For a 
thorough job a well-equipped inspec- 
tion room is necessary and will be very 
expensive to set up and maintain. 
However, we know that ground taps 
range from the skin ground, or polished 
rough-cut, variety to precision ground 
taps. Certain ground-thread taps do 
not require checking, because inspec- 
tion records are furnished by the man- 
ufacturer or can be secured from him. 
By paying a little more for this class 
of tap, money can be saved by elimi- 
nating inspection entirely. Of course, 
it is good practice to let the tap manu- 
facturer know that one is critical and 
that a few taps may be sent out on 
occasion to a testing laboratory. Rec- 
ords of outside tests are of value in 
proving to the management that tap 
inspection can be made unnecessary. 


Of course, commercial ground thread 
taps from different manufacturers will 
vary considerably. In checking the 
performance of several makes I found 
that all came within the limits for a 
Class 3 fit, and that they cut within 
those limits, but the product of one 
maker gave much more life than the 
others. I looked into the reason for 
this and found that he was making 
taps consistently to the high limit. Of 
course, the entire limit is available to 
the tap maker, but when he keeps his 
product up close to the high limit, it 
means almost 20 per cent more holes 
per tap on the average for the user. 


Not Charged to Inventory 


Some concerns do not carry small 
tools that wear out rapidly, such as 
portable electric and air drills, on the 
shop inventory as machine equipment 
but as supplies, the same as twist drills 
and the like. This saves depreciation 
charges and bookkeeping. 

Special equipment that fails to per- 
form should be charged up to profit 
and loss instead of being carried on the 
books and depreciated each year. 


All this is a big order for just one 


AMERICAN MACHINIST 















WAS GIVEN the job of grinding 
1,250 stop plates to within 0.00005 
in. They were made of B. & S. ground 
tool steel as per dimensions in sketch. 
The tolerance on the thickness and 
width was plus 0 and minus 0.010. 
Dimension A was obtained from a 
chart, and each plate was stamped a 
symbol numeral to match the symbol 
on the chart. Dimension A varied from 
0.875 to 1.375 in.; some of the plates 
varied only 0.0005 in. Others varied 
0.005 in. 

The plates were cut off on a milling 
machine, allowing 0.010 in. for grind- 
ing. They were hardened and ground 
only for dimensions A on both ends; 
no lapping but ground smooth. I 
found it most desirable to make a fix- 
ture to hold them while grinding and 
designed one as light as possible, ar- 
ranged to mike the plate without re- 
moving it from the fixture. Every 
time the fixture was removed from the 
magnetic chuck for measuring, it was 
replaced on the seme poles of the 
chuck and on the same spot, because 
one cannot replace a job requiring ac- 
curacy on some other part of such a 
crude instrument as a magnetic chuck 
unless he is positive that the chuck is 
absolutely flat and parallel with the 
slide of the machine. Such a condition 
is rare when it comes to grinding to 
close limits. 


Fixture Made Light 


My employer is an old timer like 
myself, but it took a “practical” old 
timer to show him that gravity is an 
evil influence when measuring such a 
thing as these plates while being held 
in a steel fixture, which had to be large 
enough so as to make measuring prac- 
tical and have body enough to be- 
come attracted to a magnetic chuck. 

A plate, shown in the sketch of the 
fixture, is held in position with screws 
1 and 2. Dimension A had to be large 
enough so that the emery wheel would 
cross all the way over the plate. The 
sketch is approximate. Dimension B 
is yy in. more than the longest plate to 
be ground. C is the distance between 
the poles on the magnetic chuck, so 
that the legs of the fixture would not 


Keeping the limits 
specified is no job for 
an amateur; it takes a 
keen “feel” with the 
mike and a knowl- 
edge of the ways of a 
grinding wheel 
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How to Grind to 
Half a Tenth 


Many attributes are needed for accu- 


racy, including an eye for sparks and 


an understanding of the law of gravity 


CHARLES WESLOW 


rest on any of the lead insulation of 
the chuck. D is 1%4 in. considering 
that it should take in enough area on 
the chuck so as to eliminate any pos- 
sible chance of tilting. 

Note how the fixture was lightened 
as much as possible and drilled full 
of holes just for that reason, but even 
so, the weight of it became an evil 
influence in measuring. I first ground 
a dummy plate to a specified size, but 
found that I would have to grind all 
plates over 1 in. 0.00015 in. undersize 
when still in the fixture, and 0.0001 in. 
undersize on plates under 1 in. in 
length. I showed my first dummy 
plate that I ground 1.37485, to the 
boss for him to measure, saying that 
it was 1.375. With a magnifying glass 
on his eye, he measured and measured 
when finally he said it was 0.00015 
in. under 1.875 in. I removed it from 
the fixture, and gave it back to him 
to measure again, and said he, “Who'd 
ever think of that?” Said I promptly, 
“Only an old timer like me. I’m send- 
ing the fixture and my 2-in. mike to 
the editor of the American Machinist 
to find out if he can measure to within 
0.00005 in. and check up on the neces- 
sity of grinding 0.00015 in. undersize 
while measuring a plate that is held in 
the fixture.” 

If you don’t know what I mean by 
the evils of gravity, then hold a one 
pound steel ball in one hand and a 
pound box of your best girl’s candy in 
the other, then decide for yourself 
which is the heaviest. 

For those who are interested in 
knowing how to grind to within 0.00005 
in., smooth finish, the following should 
suffice. In the case of these plates, 
soon as I started in to grind, I told 


the boss I would quit the job if any- 
one came to me to talk, or if anyone 
started whistling any tunes from Sweet 
Adeline to Eddie Cantor’s latest fea- 
ture. It was absolute quiet for me 
all day long or else it was a free seat 
for me in the park. And that goes for 
those young fellows who think they 
can talk and work at the same time, 








ke D --->4 


The reversible fixture for holding the 
work was drilled full of holes to keep 
down its weight 


not mentioning anything about those 
who carry on a whistling concert all 
day long. 

Before replacing such a fixture back 
onto the magnetic chuck, always clean 
that particular spot on the chuck with 
a piece of fine emery cloth. Don’t use 
a brush, rag or cotton waste; after 
cleaning with the fine emery cloth, 
wipe it off with your fingers. 

Such precaution on accurate work is 
just as important as when using 
Johansson blocks. No one would think 
of hitching up two Johansson blocks 
unless they were clean, and .even so 
they cannot be just thrown together. 
They must each start sliding together 
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from the outer edges, so that any minor 
dust will be shoved off each block. 
And so with the grinding fixture 
described herewith. Were it a ques- 
tion of merely 0.0005 in. tolerance, then 
it would be different. But this job 
calls for a tolerance of one twentieth 
of one thousandth, or one tenth of a 
half thousandth, whichever way you 
care to comprehend it. 

The first move regarding this par- 
ticular job is to dress the emery wheel 
with a sharp diamond. Not a diamond 
that is worn to the shape of a miniature 
steel ball. Then re-dress the wheel 
with a piece of carborundum held 
secure in a parallel clamp which causes 
the wheel to cut smooth. However, all 
the plates were cleaned by rubbing 
on a cast iron block that had been 
charged with carborundum, so as to 
eliminate the possibility of forcing the 
emery wheel into oily dirt that adhered 
to the plates from hardening. Some 
of the plates got bulged from harden- 
ing, but that didn’t matter if the two 
opposite ground ends were parallel, and 
such a condition was assurea because 
the fixture was accurately made in 
relation to the feet and the groove in 
which the plates were held. The mag- 
netic chuck had to be ground off to in- 
sure accuracy at that point. 


Clean Before Truing 


Incidentally, don’t ever try to remove 
more than 0.0005 in. at a time from 
the magnetic chuck, beginning at the 
highest point; before grinding rub off 
the surface of the chuck with a small 
piece of dry cast iron charged with dry 
carborundum of medium grade. Never 
leave it for the emery wheel to scoop 
up all the oily dirt, because the wheel 
will get clogged up soon enough from 
grinding the cast iron chuck. And 
don’t be too lazy to dress the wheel 
every time it runs across. That goes 
when you are grinding thin pieces of 
hardened steel, as well as various other 
grinding jobs. Lots of boys and men 
are either too lazy or afraid to dress 
the wheel often enough—‘“afraid” they 
may not be able to get the wheel back 
to where it left off. If you are afraid 
of that, then go learn the “trade” of 
shoemaking, or get a job with the WPA 
dusting off cobble stones. 

We got an apprentice where I now 
work who is not too lazy, but he hates 
to get up off the chair that clings to 
him like his shadow. He can’t oil up 
a countershaft unless he sits atop the 
stepladder. He’s one of those boys who 
learned what he could in a Newark, 
N.J. vocational school, and then struck 
out for a job at 35 cents an hour. They 
teach the boys how to operate the 
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various tool-making machinery all 
right, but they don’t teach them any 
manners or courtesy toward others. I 
happen to be well acquainted with the 
business manager of Newark, N. J., 
public schools, and hope he reads this 
and acts accordingly. 

Several years ago I visited a Ford 
exhibit in New York City where they 
exhibited, besides innumerable cars, 
toolroom apprentice boys at work on 
various machine tools and at benches 
laying out work with a height gage. 
What struck me most was the amic- 
able disposition of the boys and their 
alertness. 

Referring again to the plates, 0.010 
in. was left on for grinding because in 
sawing them off in the milling machine 
the saw could not be depended on to 
cut them off smooth. After one end of 
the plate was ground, the fixture was 
turned over, the emery wheel raised, 
and then brought down again so as to 
start a new cut on the opposite fresh 
end to be ground. Soon as the saw 
marks were ground out, the fixture was 
removed, and the plate measured to 
find out how much more was to come 
off. It was replaced on the chuck, and 
then the graduated wheel on the ma- 
chine that raises or lowers the wheel 
was depended on to bring the wheel 
down successively to within 0.001 in. 
of the required size. 

That is when you quit working to 
within one thousandth. You then start 
in to comprehend that you are a gage 
maker, working to within 0.0001 in. 
And as soon as you have removed 
another 0.0005 in. according to the 
graduations on the adjusting wheel, you 
remove the fixture again to measure 
again to find out how much more is 
to come off. But this time when you 
replace the fixture, keep your hands off 
the adjusting wheel and run the wheel 
across, but start gently to make sure 
any dust didn’t happen to get under 
the feet of the fixture. At that stage, 
I can tell how much the emery wheel is 
taking off by the amount of sparks that 
fly. (But I don’t count them.) I had 
my choice of an emery wheel, and 
selected a 7-in. vitrified wheel, 4% in. 
thick, 946 grain. 

Because the adjusting wheel is not 
graduated in tenths, I watch the 
sparks, although the graduated lines on 
the wheel help some. When I remove 
the fixture again for measuring (I sit 
down to measure), I find it is within 
two or three tenths to size, and that is 
when I handle the adjusting wheel the 
same as I handle my wife’s purse strings 
when she’s looking. Before I know it, 
I am to within one tenth of size. I 
replace the fixture and leave the ad- 
justing wheel alone, until I feel certain 





that the emery wheel is not cutting. 
Then I tap the handle of the adjusting 
wheel with my clumsy middle finger 
just enough to see a few sparks fly. 
Sometimes you are not successful in 
lowering the wheel enough, but you 
have to remove the fixture just the 
same to measure all over again. Then, 
if it is necessary to replace the fixture 
again, just to scratch off another half 
a tenth, you leave the adjusting wheel 
alone, as you would a hot pancake. I 
use my middle finger that way, because 
I long ago trained it for use as a 
hammer. 

Never hook up the automatic feed 
on the machine when doing accurate 
surface grinding work because the effect 
the automatic device has on the 
oscillating table is the same as if you 
struck the table a blow with a hammer 
every time the table reached each end 
of the stroke; which reminds me of 
some “toolmakers” who slam something 
on their bench alongside of you when 
you are about to scratch a line with a 
height gage on your surface plate. 


Getting the “Feel” 


In the process of measuring with a 
micrometer, when it comes to measur- 
ing to within 0.00005 in. the inexperi- 
enced should practice up a bit on a 
Johansson block of suitable thickness, 
but be sure the mike is a real good one; 
not one that has seen better days. You 
should “slide” the mike on the work, 
starting at the nearest edge of the piece 
to be measured, and when the anvils of 
the mike are set firmly against the sur- 
faces of the work, tighten them slightly 
and slide back and forth very slowly; 
thus you “feel.” Then you must loosen 
up a bit on the mike so as to measure 
as near perfect as the makers of the 
mike intended. 

Another vital thing to remember is, 
whenever you oil up the slides of the 
machine table you are raising the table 
that much. If you are fussy in want- 
ing to know how much, then get two 
Johansson blocks, oil the surfaces and 
stick them together that way. Then 
measure the two blocks with the oil in 
between. 

Soon as I see a man or boy hook up 
the automatic feed on a surface grinder 
on jobs four inches long or under, I 
know he’s a slow poke. If anyone 
comes to you to talk while you are on 
accurate work, shove cotton in your 
ears, just to let them know it annoys 
you. Out of the pile of plates given 
me to grind, I must have spoiled 
twenty. If I had been annoyed in any 
way, I surely would have spoiled 
enough to make the junk man smack 
his chops. 
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What’s in a Name? 


Naming things isn’t as easy as it 
looks, in spite of the man who said 
that “anyone would know a hog was a 
hog to look at it.” And names are 
important if we expect the other fel- 


| 
EARANCE: / 

RELIEVing, / \ ~ “itl 

ie \\ 9 


low to know what we mean when we 
say “clearance”, “relief”, “rake”, or 
whatever it may be. While we'd all 
prefer to have the names logical, the 
main thing is to have them universally 
understood. But how we cling to old 
names even when they are of ques- 
tionable application! 

Years ago some bright chap devised 
an attachment for a lathe that cut 
away the metal behind the cutting edge 
of such tools as taps and milling cut- 
ters. About half of us called this a 
“backing-off”’ attachment while the 
others felt that “relieving” was a better 
name. No matter which we call it we 
have to describe the operations as mak- 
ing a “clearance” back of the cutting 
edge. So we got into the way of 
speaking of “clearance” on practically 
all tools from single point lathe and 
planer tools to milling cutters. 

All tap makers, however, cling to the 
word “relief” which is also used to 
some extent on reamers. Tap men 
are also about the only ones who 
now consider “land” as the entire por- 
tion between the flutes. Land, in such 
tools as reamers, now generally means 
the portion directly behind the cutting 
edge which has not been backed off, 
relieved or cleared, as you prefer. Drill 
men now call this the “margin.” 

One name may be as good as an- 
other but we might better agree on 
some one of them, and stick to it. 
After all, we don’t get far in the opera- 
tion of any shop unless we all talk 
the same language. 
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What Speed Carbide? 


If any young engineer gets the idea 
that all the important advances have 
been made and there are no more 
worlds to conquer, he should sit in 
while a few up-to-date tool men dis- 
cuss modern turning practice. It’s 
especially interesting when both high 
speed and carbide men are in the 
bunch. The listener will soon find that 
there is still ample room for experi- 
ment and additional knowledge. 

Because carbide tools will stand high 
speed we have come to believe—and 
this idea has been fostered by carbide 
men themselves—that high speed, light 
cuts and fine feeds are best. It is just 
possible that this advice has been 
partly psychological, and given because 
other tools cannot stand as high speed. 
Running a cut at from 200 to 500 ft. 
per minute is spectacular and tends to 
make one overlook the small cuts and 
feeds. 

One carbide man, however, works on 
an entirely different tack. He uses 
speeds as low as 60 ft. per min. at 
times on cast iron, and takes cuts 
from 1% to 1 in. deep with yy feed or 
better. In some cases it’s an inter- 
mittent, or “jump” cut at that. It 
isn’t spectacular but he gets the job 
done and he keeps his customers sewed 
up so tight by the economy he gives 
them, that the high speed boys don’t 
get a look in. He breaks all the old 
rules but gets results—and orders. 


Rubber Fenders 


Stretchability and elastic limit get 
plenty of exercise in some of the new 
fenders for 1937 cars. When a 92-in. 





sheet comes out 10 in. longer than it 
went in, and when some of this stretch- 
ing exceeds 34 in. in a space of 2 in., 


we have something to think about. If 
fender designs call for much deeper 
draws we may have to think of syn- 
thetic rubber or some other material. 


Lapped Tools 


Many an old machinist carried a 
small oil stone, or slip, in his pocket, 
or had it handy to his bench or ma- 
chine. He used to stone, or “touch 

’” . 
up” the cutting edge of even carbon 
tools at times, especially on finishing 
cuts. Modern tool experts carry this a 


step further and advocate lapping the 
cutting edges, or surfaces, of carbide 
tools. Some say it helps also on high 
speed tools. 

New abrasive wheels now handle 
these extremely hard tools in short 
order. The diamond grinding wheels 
come in various grades and have 
greatly reduced both the time and the 
guess-work in reconditioning carbide 
tools. And, where size is important, 
some advocate lapping the tool both 
on the face and the cutting edges. 

A lapped upper surface allows the 
chips to flow more easily and tends to 
reduce the “cratering” behind the cut- 
ting edge. Where size is important, as 
in the tools for cutting piston ring- 
grooves, a tool with the sides lapped 
will hold its size longer than one that 
is used just as it comes from the grind- 
ing wheel. And this is true even if a 
fine grain diamond wheel is used. High 
spots, no matter how small, wear off 
and leave the tool too narrow. 
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The blank 


























A movable nest 
‘ (Not part of this die) 
The swaging 


Fig. 76—Sizing pin I enters the hole in the blank first, and then the 

main punch flattens the part and causes metal to flow down into the die 

cavity to form the boss. At right is a spring-controlled nest, which has no 
connection with this die 


Die Design and Die Making 


Agee is a different method 
of shaping metal than any pre- 
viously described in this series. It is 
really a cold forging operation and, in 
consequence, great pressure is required 
to cause the blank to assume the shape 
in the dies. The procedure is to lay 
the slug or blank over a depression in 
the die block, and then apply heavy 
pressure slowly by means of the upper 
member. There is always some excess 
metal that flows out between the dies 
to form a flash or fin, and this must 
be trimmed off in the same or a subse- 
quent operation. 

Parts can be swaged to all sorts of 
odd shapes that would be impossible 
to produce in any other way. The 
metal used should be dead soft and 
very ductile. The shape that the part 
is to assume can be sunk into either 
the upper or the lower member. In 
some cases a different shape can be 
used in each member and the parting 
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A convenient method of flowing metal into 


odd-shaped parts, swaging can be done in 


conjunction with other operations 


E. G. MARSHALL 


Master Mechanic, Charleston Works, 
The American Fork & Hoe Company 


line is so placed that the two shapes 
meet on the piece. 

When nest plates are used for swag- 
ing dies, they must not be solid, but 
of the spring-controlled variety. This 
construction is necessary because the 
metal swells. With spring-controlled 
sections, the nest will yield as the 
metal bulges. If there is a hole in the 
blank, a spring-locating pin is used in 
the lower member, and a sizing pin in 


the upper member enters the hole in 
the blank and shoves the locating pin 
out of the way as swaging com- 
mences. 

A swaging die with a locating pin 
is illustrated in Fig. 76. In this case a 
sub-press of a standard variety is 
chosen, but on dies subjected to heavy 
tonnage use a forged steel sub-press 
of ample thickness. Lower die block 
A, which is made from tough water- - 


AMERICAN MACHINIST 





hardening tool steel, is screwed and 
doweled to the lower member. The 
center is machined out to receive the 
swaging insert B, but enough material 
is left to act as a back-up. The center 
is cleared for the lower knockout. 

A special grade of tool steel such 
as employed for cold-forging dies is 
suitable for the lower die insert B. 
This part is made a light drive fit in 
the die block and is held in by screws. 
Dowel pins would be used in addition 
to the screws where the relation of 
the upper member to the lower mem- 
ber must be maintained. The desired 
shape for the swaged portion of the 
work is machined in the center of the 
die insert and enough stock is left 
in the hole to be stoned or ground out 
after hardening in order to get a good 
job. The walls of this opening must 
be very straight and very smooth. The 
lower end of the hole is machined to 
clear the heel on the shedder C. 

The lower shedder is made a snug 
sliding fit in the insert and the heel 
prevents the part from being pushed 
up through the swaging opening. A 
hole is machined in the center of the 
shedder for the spring locating pin G, 
and the top is ground in assembly to 
give the swaging the desired thickness. 
The shedder bottoms on the knockout 
D and the back-up plate F. It is 
made of tool steel and hardened and 
ground. 

The top of the lower knockout 
plunger D is made to the same size 
as the heel on the shedder. However, 
the lower end is turned down to leave 
a shoulder that fits on the back-up 
























































FIG. 77 


















































plate F, but the bottom end must be 
big enough to contain the spring for 
the locating pin G. In the up posi- 
tion the bottom end of the plunger 
should extend sz in. below the sub- 
press. Tool steel is required for this 
part. 

The back-up piate F is inserted in 
the lower member of the sub-press and 
its only function is to back up the 
thrust of the shedder in swaging. Lo- 
cating pin G is made to suit the low 
limit of the hole in the part and is a 
free sliding fit in the shedder. A 
shoulder on the bottom prevents it 
from being shoved up through the 
shedder and a spring under it in the 
knockout plunger keeps it in position. 

Die block H on the upper member 


Fig. 77—A_ rectangular piece is 

dropped vertically into the die open- 

ing and the portion protruding is 
mashed down to form a head 


is made of tough water-hardening tool 
steel and is screwed and doweled in 
place. The center is machined to re- 
ceive the swaging punch and clear- 
ance is cut in the back to clear the 
heel on this punch. 

Swaging punch K is a snug sliding 
fit in die block and is made of a special 
steel for cold forging work. When 
in the up position, the lower end of 
the punch extends out of the die 
block by 34 in. Sizing pin I is x 
in. below flush at this time. The 
travel of the punch should be enough 
to let the sizing pin pass through the 
blank and enter the lower die before 
swaging commences. This pin is made 
of tool steel, hardened and ground, 
and is mounted in the plate Z and 
backed up by the plug J. The point 
of the pin is the size of the hole in the 
finished part and is a snug fit in the 
lower shedder and the upper punch. 

Back up plate L is made of tool 
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Fig. 78—Chrome-vanadium blades G let into the mov- 
able member F form slots on the bottom of the part 
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steel and hardened. It is inserted in 
the upper member and backs up the 
punch in swaging. Knockout pin M 
operates the punch to eject the part 
from the sizing pin. 

Fig. 76 shows a die in which the 
blank is laid flat and the die used in 
a swaging press. Fig. 77 shows one in 
which the blank is dropped into a 
slot and the die is used in a regular 
high-speed press. In this case the top 
end of the piece is swaged down to a 
thin flash which is trimmed to size 
in another die. The swaging insert 
is made in two pieces so as to be easier 
to machine and the opening at the 
top is tapered so that the part is 
ejected more readily after swaging. An 
ordinary round punch with the end 
flat is mounted on the upper member. 

Both forming and swaging take 
place in the die shown in Fig. 78. The 
part is made of 0.050 in. cold-rolled 
soft steel. The ends and the side 
channels are formed up and the slots 
are swaged. Since the part is sym- 
metrical a note should be stamped on 
a die of this type to the effect that it 
should be loaded with the burr up. 
By so doing the burr will wear the die 
to a lesser degree than if it faces down. 


What Do 


I SHOULD like to add a few remarks - 


to the article by A. Hoyt Levy (AM— 
Vol. 80, page 696) regarding babbitt 
requirements and characteristics. 

Experience shows that the principal 
qualities which a good babbitt should 
have are: good anti-frictional proper- 
ties, to withstand heavy loads at high 
speeds without heating; and sufficient 
compressive strength so as not to be 
squeezed out of place under high pres- 
sures, or to fracture or crack when 
subjected to sudden shocks. 

In addition to these, there are many 
other properties which should be con- 
sidered in choosing babbitt, depending 
upon the special purpose for which it is 
to be utilized. For example, tempera- 
ture variation is often an important 
factor, especially in modern refrigerat- 
ing plants. Thus, the co-efficient of 
expansion must be considered to pre- 
vent undue binding, with subsequent 
failure or destruction of the bearing. 
Also, thought must be given to possible 
variations in other properties, such as 
ductility and brittleness under varied 
temperature conditions. 

The essential characteristics in bab- 
bitt for bearings are composition, struc- 
ture, anti-friction properties, tempera- 
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In common with most of the high- 
production dies illustrated so far, the 
tool shown in Fig. 78 makes use of a 
standard purchased sub-press A. Die 
block B, made of tool steel and hard- 
ened and ground, is screwed and 
doweled to the lower member and the 
center is machined to receive the in- 
serts C and D. These parts are made 
from chrome-vanadium tool steel and 
hardened and ground. They are held 
in place by fillister head screws and the 
distance between the inside faces of C 
and D is the same as the over-all 
length of the part. A radius of ys 
in. on the inside top corner of the end 
inserts C is provided for the ends of 
the part to form over. Side inserts D 
form up the sides of the part and 
are spaced to suit the over-all width. 

In the opening between the inserts, 
there is fitted a movable member F 
which is a snug sliding fit, and has a 
heel on the bottom. The top is milled 
to receive the blades G which swage 
the slots in the part. These blades 
are made of chrome-vanadium steel 
and are drive fit in the movable 
member. After assembly a slot is 
ground along each side and a small 
tool-steel key is riveted in to prevent 





the blades from loosening and work- 
ing out. Holes for the rivets were 
drilled, of course, while the movable 
member was soft. 

Knockout pins in the lower member 
transmit the pressure of the spring 
underneath and return the movable 
member to the up positic.: to eject the 
part. These pins are made of tool 
steel and hardened. 

Punch H on the upper member is 
screwed and doweled in place. The 
lower end is machined to leave humps 
that swage the inside of the part be- 
tween the slots. The upper end is 
made with such a large heel as to 
cover the slot milled in the upper 
member for the movement of the 
knockout bar J. This bar is operated 
by the center post K. End posts L 
are screwed into the knockout bar and 
pass along the ends of the punch. 
Blades M are screwed to the posts and 
travel along the sides of the punch. 
These end posts and side blades are 
all used to eject the part from the 
punch, and they are made of tool 
steel and hardened. 


_ This concludes the series on Die De- 
sign and Die Making. 


You Know About Babbitt? 


A. EYLES 
St. Albans, Hertfordshire, England 


ture of running, wear on bearing, wear 
on journal, compressive strength and 
cost. 

Tin-base babbitts are usually harder 
than lead-base babbitts, though there 
are exceptions. Tin-base babbitt is 
preferable for use in bearings that are 
subjected to a constant light pounding 
action. When it is used, fracturing 
and distortion are practically elimi- 
nated if the lining is fairly thin and 
backed up closely by the harder metal 
which forms the shell of the bearing. 

Lead-base babbitts are legion. They 
are composed of 60 to 90 per cent lead, 
7 to 18 per cent antimony, 1 to 10 per 
cent tin, and a small percentage of 
copper. The chief characteristics of 
high lead-base babbitts are a moderate 
degree of hardness and compressive 
strength. However, they have low 
tensile strength. Thus, they tend to 
elongate and squeeze out. They have 
good self-lubricating qualities. 

Mr. Hoyt said that the common 
specification that babbitt be made of 
“prime, virgin metals,” is an unneces- 
sary phrase. He failed to add that 


babbitt made from virgin metals gives 
off very little dross when properly 
melted, whereas that made from re- 
claimed metal invariably gives off a 
great deal. 

Not infrequently, the babbitt is the 
first to get the blame when a babbitt 
bearing fails. Experience with all types 
of babbitted bearings shows that in the 
majority of cases the fault is not due 
in any way to the babbitt. There are 
many reasons for failure and most 
failures may be traced to one or more 
of the following causes: 

1. The use of the wrong grade of 

babbitt for the particular service. 

2. Pouring at too low a temperature 

gives rise to the formation of 
coarsely granular structures, while 
excessively high temperatures in- 
crease the softness of the alloys 
without correspondingly improv- 
ing the tenacity. Every babbitt 
has a “best” pouring temperature, 
and this correct heat should be 
ascertained from the manufac- 
turer of the babbitt. 

3. The lubricant may be entirely 

unsuitable. 

4. Grit and other foreign matter 

have caused abrasion and wear. 
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A NEW SPIRIT 


THERE is a new spirit abroad in the 
ranks of business and industry—a spirit 
of cooperation. It is not a spirit lim- 
ited only to the Christmas season, but it 
is a spirit that is particularly appropri- 
ate to this season. 


President Roosevelt has asked for 
the cooperation of business in consoli- 
dating the advances out of the depres- 
sion that have been made already, and 
in planning the moves that will carry us 
the rest of the way to our goal. The 
manufacturers of the country, in their 
meeting earlier this month, have signi- 
fied their willingness to meet him half 
way. This cooperative spirit is new. 
The men whose leadership lined up the 
manufacturers in favor of it deserve the 
highest commendation. 


Whether we like it or not politics 
now has the job of steering economics 
in the United States. The voters showed 
clearly their belief that the Administra- 
tion pulled us out of the depression. 
They expect the politicians to prevent 
the recurrence of depressions and they 
will be bitterly disappointed and resent- 
ful if the politicians fail. 


Politicians are wise enough to realize 


DECEMBER 30, 1936 


the potential dangers of their position 
when the rising tide of recovery shall 
have spent itself. They are therefore 
honest in inviting cooperation from 
those who understood the economics 
of industry. 


Industry’s leaders have quite as much 
at stake as have the political leaders. 
Another depression as serious as the 
one we have been through may easily 
wreck the whole economic structure and 
destroy industry as we have come to 
know it. 


ALTRUISTIC cooperation for the 
common good is ideal, but cooperation 
in the common interest reinforced by 
the selfish interest of all concerned is 
likely to be more productive of practi- 
cal results. For that reason we can 
look on this holiday season with its new 
spirit of cooperation as one of the most 
hopeful in many years. 


At the moment business is better than 
it has been in six years and promises 
to be better during the early months of 
the new year. May you enjoy your fair 
share of it, and may your own holidays 
be happy ones. 
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Volume 81 


D URING the coming year American Machinist will 
celebrate its 60th anniversary. It is the firm resolve 
of its editors and publishers to continue in this 81st 
volume of the paper the service to the metal-working 
industry that has been the major objective since its 
founding, and to improve that service in such ways 
as their ingenuity can devise. 

American Machinist was started in 1877 by Horace 
B. Miller, and Jackson Bailey was its first editor. 
His successors have been, in order, Frank F. Hemen- 
way, Fred J. Miller, Frederick A. Halsey, Leon P. 
Alford, John Van Deventer and Ethan Viall. Since 
1921 the editors have been Kenneth H. Condit and 
Fred H. Colvin. On the staff that will edit Volume 
81 are John Haydock, managing editor; S. Ashton 
Hand, associate editor; Burnham Finney, western 
editor; H. R. LeGrand and Ben C. Brosheer, assistant 
editors; and Paul Wooton, Washington representative. 


Depreciation Reserves 
A COMMITTEE of the Machinery and Allied 


Products Institute has just brought in a report recom- 
mending the adoption by machinery builders of a 
consistent depreciation reserve policy. Heretofore 
the worst penalty for laxness in this matter was a 
moderate normal tax. Now, however, the undis- 
tributed surplus tax adds a stiff penalty that may 
amount to 27 per cent of book income. 

The committee recommends that reserves be used 
to maintain capital investment intact and to recover 
cost during the useful life of the asset. Also, that 
each unit be studied individually because nationally 
standard rates are not practical, and that it be re- 
studied periodically. Further, that reserves be sub- 
jected to budgetary control. The accounting records 
must tell the executive whether the reserves are set 
aside in an investment fund, being used to buy new 
equipment, being borrowed for working capital to 
avoid bank loans, or really eating up capital. 

The policy recommended aims toward the estab- 
lishment of factual rates supported by records. It 
is eminently sound and should be generally adopted. 


WASHINGTON —Back on the job 
after his South American trip President 
Roosevelt start preparations for inauguration and 
new Congress, plans permanent CCC, no tax in- 
creases, consolidation of government agencies . . . 
Naval Disarmament Treaty ends, England decides 
not to scrap five over-age ships, thus leaving way 
clear for U.S. to do likewise . . . Secretary Woodring 
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calls for stiffening of defense structure by recruiting 
regular army to authorized strength and raising mi- 
litia to 210,000 . . . Supreme Court finds Congress 
can delegate power to President to embargo arms 
shipments . . . Labor Board sustained by New Or- 
leans federal court judge, TVA curbed by federal 
judge Gore at Knoxville. 


i im FOREIGN —Chinese crisis precipitated 
as Chang arrests his chief, Chiang, amid 
wild charges of Communist and Japanese interference 
but it blows over . . . Soviet officials have trouble 
getting local chiefs to observe provisions of new con- 
stitution, individual rights being a new idea to many 
of them .. . Buenos Aires conference accepts trea- 
ties that call for conference of 21 American nations in 
case of war, bar intervention by U. S. or any other 
country ... Germany plans further reduction in 
school and university terms by cutting out vacations 
. . . Hitler and Goering warn industrial leaders to 
support 4-year plan with more enthusiasm . . . Ra- 
tioning of certain foods casts shadows over German 
. British manual predicts 
Japan 


Christmas celebrations . . 
record warship building program next year .. . 
puts out feelers for new treaties with U. S. 


Bz FINANCE —Last quarter income tax re- 
ceipts up 15 per cent . . . National debt 
up to $34,229,000,000 on Dec. 15 . . . Treasury will 


borrow money to buy incoming gold and keep it from 
adding to Federal Reserve base. 


INDUSTRY —General Electric Schenec- 
salthdilla, tady workers vote preference for C.I.O. 
electrical workers’ union over their own works coun- 
cil as bargaining group by 5-4 vote, company occupy- 
ing entirely neutral position ... Spread of glass 
workers’ strike closes major units, automobile com- 
panies protected by stocks to last several weeks . . . 
New York labor unions force city to cancel order for 
office machines from Remington-Rand . . . Rapid 
growth of demand forces Air Express to convert fast 
passenger transport planes for exclusive express serv- 
ice . . . Labor Board starts steel hearing . . . Elec- 
trical manufacturers sue New York electrical work- 
ers’ union for over a million in triple damages for 
“restraint of trade”... John Lewis announces 
major union drive against General Motors .. . 42 
steel plant works councils flop to C.1.0.... / Auto 
union leader has conference with Knudsen, G.M. ex- 
ecutive . . . Chicago & Northwestern restores pay 
cuts of unorganized workers, part of salary cuts. 


vee(\.) INDICATORS — Steel _ production 
reaches almost 80 and then subsides a 
couple of points . . . Business Week’s index climbs 
another half point to 83.4. 
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Honored by His Company 





JAMES F. LINCOLN 


Fund Established for 
Study of Arc Welding 


To honor the work of its president, 

James F. Lincoln, for his work in 
pioneering the promotion of arc weld- 
ing and in perfecting equipment and 
electrodes, the Lincoln Electric Com- 
pany has just completed plans for a 
fund and foundation to encourage 
study and research of benefit to the 
industry. This fund has been named 
the “James F. Lincoln Are Welding 
Foundation.” Dr. E. E. Dreese, chair- 
man of the department of electrical 
engineering, The Ohio State University, 
has accepted chairmanship of the 
board of trustees. A comprehensive 
program of economic and social signifi- 
cance will be completed soon. 


Foundry Equipment 
Takes Big Jump 


Unfilled orders reported by the 
Foundry Equipment Manufacturers 
Association jumped to 223.4 in No- 
vember as against 174.0 in October, 
a gain of 28 per cent. Since the in- 
dex for November 1935 stood at 119.2, 
the present position of the industry is 
87 per cent better than it was a year 
ago. Also, because of its strong No- 
vember position the three months 
average of gross orders had a good 
gain, now standing at 178.6 as against 
160.4 for October. 

Shipments, on the other hand, de- 
clined. Whereas in October this index 
was 162.9, it dropped to 150.9 for 
November. 
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Chevrolet Completes Huge Indianapolis 
Plant for Commercial Truck Bodies 


With capacity of 2,000 bodies per 
day, the new Chevrolet commercial 
truck body plant at Indianapolis is con- 
sidered the largest in the world devoted 
to this product. Officials of General 
Motors, Chevrolet and Indianapolis 
civic authorities formally opened the 
plant on Dec. 18. That evening, W. S. 
Knudsen, executive vice-president of 
General Motors, M. E. Coyle, presi- 
dent of Chevrolet Motor Company, 
and other officials were guests of honor 
at a banquet given by the Chamber of 
Commerce. The plant will employ 
about 1,400 men. 

Six years ago the company bought 
the plant of the Mariin-Parry Co., 
which consisted of six two-story wooden 
buildings. The new plant was built 
section by section around the old plant 
and gradually replaced it, department 
by department, so that not a single 
day’s production was lost. During the 
transition period in each part of the 
work, conveyor lines were housed in 
the open under temporary tin roofs. 
The new plant contains nearly half a 


million square feet of floor space and 
has the capacity to supply all of Chev- 
rolet’s domestic and foreign require- 
ments. Fifteen body types will be made. 

Sides of the buildings are almost en- 
tirely of glass, and almost three miles 
of conveyors have been installed to 
handle work in process. A modern 
ventilating system utilizes fans spaced 
in the trusses of the heating system 
at intervals of 80 ft. to assure an ample 
supply of cool air in summer and warm 
air in winter. The plant has its own 
flood control system to care for any 
emergency which might arise from the 
overflow of the White River on the 
banks of which it is built. A powerful 
automatic pumping system, capable of 
pumping 6,000 gallons of water per 
minute, has been installed. There is 
little danger, however, in view of the 
strong dyke along the river's edge. 
There are more than 100 presses in the 
plant of various sizes and kinds. Three 
of them are among the largest in use 
anywhere, standing 88 ft. high and 
weighing over 340 tons. 





In Chevrolet’s New Truck Body Plant—The body shown in the weld- 
ing jig is one of the 2,000 commercial truck bodies that the plant is 
capable of turning out daily. Some 500,000 sq. ft. of floor space will 
be used to produce the company’s domestic and foreign requirements 
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Machinery Exports For 
October Best In Five Years 


In October exports of industrial ma- 


chinery were valued at $16,003,332, the 


highest volume since June 1931, accord- 
ing to the Machinery Division, Depart- 
ment of Commerce. In addition the 
value of these shipments was 36 per 
cent ahead of October 1935. 
Distribution of the increase covered 
most machinery lines. Value of the 
construction and mining machinery 
that went abroad was $1,636,385, 140 
per cent more than a year earlier. For- 
eign sales of mining, well and pumping 


machinery reached $3,343,102, a 38 per © 


cent advance. Most of this increase 
took place in ore crushing and sorting 
machinery which was valued at $489,- 
724 compared with $190,958 a year 
ago, and in the exports of petroleum 
and gas well drilling apparatus amount- 


chines to $328,031 from $115,357; and 
forging machinery to $127,036 from 
$68,604. The shipments of grinding 
machines, rolling mill machinery, and 
foundry and molding equipment de- 
clined, it was stated. 

The ten-month total value for indus- 
trial machinery exports this year ag- 
gregates $140,489,759, which was $18,- 
622,079 above the twelve-month total 
for last year, according to the Com- 
merce Department. 


Tool Orders Almost 
Reach Year’s High 


Despite a short month broken by 
holidays, the November index of ma- 
chine tool orders was up sharply for 
the second consecutive month. The 
increase over October is 10.6 points, 
bringing the index to 147.1, just three 
points below July’s record for the year, 





Leaves N. M. T. B. A. 





HERMAN H. LIND 


Herman H. Lind Will 
Manage Bolt Institute 


Herman H. Lind, general manager of 


ing to $842,483 against $475,102 last 150.1. These figures were reported by me . : , 
year. the National Machine Tool Builders the National Machine Tool Builders 


Exports of power-driven metal-work- 
ing machinery advanced slightly, the 
amount being $3,883,006 as compared 
with $3,276,152. Lathes were in strong 
demand, the value exported being 
$538,459 as compared with $302,176. 
Other categories are as follows: verti- 
cal boring mills and chucking machines 
to $384,240 compared with $69,222; of 
thread cutting and automatic screw 
machines to $323,599 from $236,116; of 
vertical drilling machines to $71,969 
from $7,512; of gear cutting machines 
to $245,177 from $128,110; of drilling 
machines to $226,503 from $116,594; of 
sheet and plate metal working ma- 


Association. 

Domestic orders were at approxi- 
mately the best level for the year, 
comparing favorably with April in this 
respect. Foreign orders accounted for 
25 per cent of the business booked, and 
were better in November than in any 
month since July. 

Considerably more than one-half 
the companies have bettered their 1926 
level of business. One quarter of the 
concerns can show a 200 per cent in- 
crease over that year, while the lowest 
quarter of the group has not been able 
to get more than 60 per cent of their 
1926 sales. 





Index of Machine Tool Orders 


Based on Volume of Shipments for 1936 





























Association for the last four years, has 
resigned to accept election as executive 
vice president of the American Insti- 
tute of Bolt, Nut & Rivet Manufac- 
turers. He will take up his new duties 
January 1 at the Cleveland headquar- 
ters of the Institute. 

At a meeting of the board of di- 

rectors of the Machine Tool Associa- 
tion on December 16 the following reso- 
lution was passed: 
“BE IT RESOLVED, that in accept- 
ing his resignation as General Manager, 
the Board of Directors express to Her- 
man H. Lind the appreciation and 
thanks of all the members of the high 
achievements attained by the Associa- 
tion under his leadership. Further, the 
Directors assure him that their sincere 
good wishes go with him for continued 
success in his new undertaking.” 
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OTHER MATTERS 


Strikes in some plants are settled, unions threaten others 
. .. U.A. W. spars with General Motors . . . Civic 
authorities won’t oust sit-downers . . . Glass shortage 
acute . . . Trade Commission forces out F. O. B. prices 


BURNHAM FINNEY 
Western Editor 


Derrorr—Car manufacturers have only 
one subject on their minds these days 
—how to keep their plants operating in 
the midst of a plague of strikes which 
has befallen the industry and its sup- 
pliers. One shouldn’t be fooled by the 
sudden settlement of strikes at Kelsey- 
Hayes and the Aluminum Co. and by 
the decision of the sit-down strikers at 
the Fisher plant in Kansas City to go 
home. That action doesn’t mean the 
end of labor troubles. Momentarily, 
of course, it relieves the pressure on 
automobile companies caused by a 
growing shortage of brakes, wheels and 
other parts. Ford had seriously cur- 
tailed production because it couldn’t 
get brakes from Kelsey-Hayes and was 
about to “pull” dies from the Kelsey 
plant and remove them to Rouge where 
the strike ended. Pontiac and Olds- 
mobile were in a tough spot, the 
former depending on Kelsey for all its 
wheels and the latter for wheels for its 
sixes. 


A Secret Parley 


Termination of the Kelsey strike fol- 
lowed closely a secret session between 
W. S. Knudsen, executive vice-presi- 
dent of General Motors, and Homer 
Martin, president of the United Auto- 
mobile Workers. The meeting was held 
on Dec. 22, the day after Mr. Martin 
had publicly demanded a parley with 
Mr. Knudsen to discuss conditions in 
General Motors plants and to attempt 
to negotiate agreements for G.M. 
workers. It is said on good authority 
that Mr. Knudsen informed Mr. Mar- 
tin that nothing could be done until 
strikes in parts plants, which were re- 
sulting in acute materials shortages, 
were ended. Hence the haste in clean- 
ing up the Kelsey-Hayes affair. The 
union put all possible heat on Kelsey’s 
workers to accept the terms offered, 
which included a minimum wage of 75 
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cents an hour, no discrimination against 
strikers and negotiation of certain 
wage scales after the men returned to 
work. 

The labor situation in General 
Motors still appears ominous. The 
United Automobile Workers are threat- 
ening to pull a strike at Fisher Body 
in Flint. Other danger spots exist, 
where trouble may flare up any mo- 
ment. What with John L. Lewis con- 
centrating on General Motors as the 
Simon Legree of the motor car indus- 
try and a United States Senate com- 
mittee announcing an inquiry into 
G.M.’s labor practices, General Motors 
will be kept busy with labor matters 
for some time. The Fisher strikes at 
Atlanta and Kansas City are still on. 
Union officials keep hammering away 
on the idea that a general strike at 
G.M. plants is not an impossibility. 


No Police Action 


Incidentally the industry isn’t get- 
ting much comfort from the attitude 
of the courts and local authorities. In 
a local strike outside the automobile 
industry the court held that sit-down 
strikers, so long as they remain peace- 
ful, cannot be ousted from a plant. 
Mayor Frank Couzens refused to use 
the police to intervene at Kelsey- 
Hayes. The Detroit Labor News, 
organ of the Wayne County Federation 
of Labor, has advised the next group 
attempting a sit-down strike to arm 
themselves. 

The flat glass industry is still pros- 
trate from strikes. Libbey-Owens-Ford 
is refusing to grant a closed shop and 
check-off demanded by the union. It 
has kept its furnaces hot by yielding to 
the union in the matter of employing 
union men for those key jobs; this 
makes it possible to begin operations 
again as soon as an agreement is 
reached, instead of having to wait four 
to six weeks while furnaces are heated 
up. Ironically, car makers insisted 
some time ago that Libby-Owens-Ford 


place some of its production outside 
Toledo because of that city’s bad labor 
reputation. It hastened to build a 
plant at Ottawa, Ill. The new factory 
was the first one to be affected by a 
strike, which started two weeks before 
it spread to Toledo. 

Pittsburgh Plate Glass has _ been 
closed by strike for two months and 
won't be able to swing into production 
for several weeks after an agreement 
is signed, because furnaces have been 
allowed to cool. General Motors, rely- 
ing on Libbey-Owens-Ford for its 
glass, is believed stocked for at least 
a month’s requirements, but Chrysler 
inventories, dependent on Pittsburgh 
Plate Glass for replenishment, are 
painfully low. Ford at the moment ap- 
pears to have enough glass on hand. 


Recognition the Issue 


Much is said in current strikes about 
seniority rights, higher pay, a shorter 
work-week and the speed-up, but the 
real issue is union recognition. Ir one 
plant, the Hercules Motor Co. at Can- 
ton, Ohio, the fight is between the 
C.1.0. and the A .F. of L. The United 
Automobile Workers (C.1.0. allies) 
called a sit-down strike and the Ma- 
chinists’ Union (A.F. of L. affiliate) 
used newspaper advertising to tell the 
public that the strike wasn’t justified 
and that its members want to go back 
to work and fulfill the obligations of a 
contract with the management which 
runs until next June. 

With the industry not sure whether 
it is afoot or horseback so far as unin- 
terrupted production is concerned, it 
is impossible to forecast output. Per- 
haps it is enough to say that con- 
sumers and dealers can absorb all the 
cars the industry can build in the next 
30 days. The lag in operations already 
caused by strikes in itself assures con- 
tinued top production during the entire 
winter. 

The commercial car and truck branch 
of the industry is convinced that its 
market in 1937 will be limited only by 
its capacity to produce. To illustrate 
the tight situation: Chevrolet has 
built about 60,000 trucks of its °37 
models, yet its 10,000 dealers have only 
5,000 on their floors, the remainder 
having been delivered to customers. 
Chevrolet will have more severe truck 
competition than ever from within 
G.M. ranks. General Motors Truck is 
beginning an aggressive campaign in 
the light truck field, is attempting to 
interest Pontiac, Olds and Buick deal- 
ers in handling its line. The industry 
probably could sell a million trucks 
the coming year (including export) if 
it could make them, but its capacity 
is only about 850,000. 
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Prodded by the Federal Trade Com- 
mission, the industry has abandoned 
the practice of quoting F.O.B. factory 
prices in its advertising. Factory 
prices have been meaningless. A Ford 
60 coupe, bearing an F.O.B. Detroit 
tag of $480, actually costs $566 de- 
livered in this city. A Dodge business 
coupe produced in Detroit and priced 
at $640 at the factory costs the local 
purchaser $740.50 delivered. Included 
in the spread between the factory and 
delivered price is a group of accessories 
such as bumpers and spare tire with- 
out which no car is operated. Then 
there is a healthy charge for condition- 
ing the car. Hereafter advertised 
prices will be the delivered price in the 
city where the company’s main plant 
is located. This means that adver- 
tised prices will be much higher, al- 
though the actual cost to the consumer 


will remain the same. The result is 
that most car makers, at least tem- 
porarily, will omit prices from their 
advertising. A few times in the past 
individual companies have  experi- 
mented with advertising local de- 
livered prices, but the plan proved im- 
practical because the prices varied in 
each city, town and village. 
Equipment buying is light, but 
promises to take a spurt early in the 
new year. Chevrolet is understood to 
have a small motor ready to put into 
production in competition with the 
Ford 60 motor if sales strategy indi- 
cates that such action is desirable, but 
thus far Chevrolet officials are uncon- 
vinced that a car powered by a small 
motor is necessary. Ford is reported 
to find the cost of building the small 
engine excessive and is contemplating 
abandoning the use of stainless steel 





Industrial Review 


@ FROM practically every industrial center of the country comes word that 
December was the banner month of a good year and that prospects for the 
first quarter of 1937 are very bright. Price increases for several lines of 
machine tools scheduled for the first part of January have unquestionably 
had some effect in stimulating the placing of orders in December, but there 
is a feeling in the trade that buyers are so badly in need of equipment that 
they will continue to place orders regardless of prices. On the other hand 
several distributors report vigorous objection to the price increases on the 
basis that they are unjusified at the present time. 


@ THE EASTERN TERRITORY is extremely active, according to reports 
from Boston, New York and Philadelphia distributors whose salesmen cover 
this region. December has been the biggest month since the war and it 
is expected that 1937 will maintain this pace. Plenty of orders and inquiries 
are keeping Pittsburg distributors on the jump and they expect the rush to 
continue. 


@ IN CLEVELAND it is expected that 1937 will be a period of good volume 
despite labor trouble and legislative handicaps, but it is a question whether 
profits will rise with volume. December was the best month of the year 
and there is some thought that a short lull may succeed it. Detroit says 
that optimism is general in that part of the country. Much good business has 
been placed with machine tool distributors and more is in prospect. There 
is some pessimism over the threat of labor trouble. Machine tocl orders are 
coming into Cincinnati offices on a war basis. 


@ IN ST. LOUIS the year is going out with a whirl, December being much 
the best month of the year. Distributors there are decidedly optimistic on 
1937. Chicago takes an equally optimistic view of the first quarter of 1937, 
and so does Milwaukee. Business generally seems to have increased about 
30 per cent over 1935 and promises to increase another 30 per cent next year. 


© THE BEST YEAR since 1929 is the verdict of West Coast machinery men 
on 1936, and the best year ever is their prediction for 1937. Making the 
1936 showing even more impressive are labor troubles which have halted all 
western shipping during most of the last quarter of the year. December, 
usually a bad month even in normal conditions for the western machine tool 
business, is reported exceptionally good. 
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plates which now are welded to the 
cast iron block to form the water 
jackets. 

A parts company which has done 
much research work with molded plas- 
tics is said to have developed a molded 
steering wheel for automobiles which is 
produced by an injection molding proc- 
ess, entire wheels being turned out at 
incredible speed. Such wheels are not 
yet in production, but at least one 
company is considering specifying them. 


Japanese Forging Engineer 
Will Visit United States 


Yonekechi Horioka, chief engineer of 
the Tokyo Drop Forge Company, will 
arrive in New York about the middle 
of January from Europe. His com- 
pany proposes to double its capacity 
and to secure the latest type drop forg- 
ing equipment either here or abroad. 
Mr. Horioka is particularly interested 
in meeting American manufacturers. 
He will be reached through the New 
York offices of the U. S. Department 
of Commerce and the Mitsui and Mit- 
subishi Trading Companies. 


Paris Tool Show Cancelled 


The contemplated 1937 International 
Machine Tool Exposition that was to 
be held in Paris next year has been 
called off, according to M. Garanger, 
president of the Association of Ma- 
chine Tool Manufacturers in France. 
There are two reasons for the cancel- 
lation: first, lack of a suitable place, 
and second, the inability of the Brit- 
ish manufacturers to participate. 


Average Hours Worked 
Have Gained Slightly 


Average hours worked per week in 
manufacturing industries have  in- 
creased slightly since the NRA, but 
are still below the average of 40 hours 
a week then set as a minimum for 
most industries. During the NRA pe- 
riod, the National Industrial Confer- 
ence Board reports in a study just 
made, the work week averaged 35.6 
hours. When the act was found un- 
constitutional by the Supreme Court, 
the average increased sharply to 37 for 
the period from June to December, 
1935. The 1936 increase has been slight. 

Hourly earnings now are practically 
the same as at the end of NRA, dur- 
ing the life of which they advanced 
42 per cent. Employment has _ in- 
creased, also, and real earnings, or the 
purchasing power of wages, were 6.4 
per cent higher in September, 1936, 
than during the period of the NRA. 
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President’s message should clarify Congressional 
program . . . Boom control is getting attention . . . 
Supreme Court postpones action on Wagner Act 
. . . Army and Navy plan industrial mobilization 


Wasnincton—Next week, the two-ring 
circus that is Congress will pitch its 
tent for a new stand. Despite the cus- 
tomary clowning, two-horse riding and 
flying trapeze acts, the aggregation is 
quite likely to fall in line when the 
ringmaster cracks his whip. 

Details of the program should be 
clarified during the first act when the 
President delivers his message to Con- 
gress. The budget may go up next 
day. 

During the first week of the session, 
a supplemental estimate for WPA will 
be sent to Congress. This estimate is 
expected to amount to $500,000,000, 
with a later estimate to be made in 
March when more is known about the 
demands that will be made on the 
fund. 


Restraint Succeeds Recovery 


To the three R’s in the Administra- 
tion’s lexicon—Relief, Reform and Re- 
covery—a fourth has been added— 
Restraint. Forward buying of goods 
has assumed such proportions that offi- 
cials no longer deny that the situation 
has taken on an inflationary look. 
Talk of recovery has changed to talk 
of control, and New Deal thought is in 
the direction of sitting on the bulge. 
When such thoughts reach the stage of 
official pronouncement they will likely 
be of “stabilization.” 

Furthermore, something probably 
will be done about it. One step will 
be to raise bank reserve requirements 
high enough to absorb all but a small 
part of the present huge excess reserves. 
Newly imported gold will be sterilized 
to prevent it from mingling with the 
stream of bank money. Though this 
action will not curtail bank lending 
now, it will prevent large potential ex- 
pansion of bank loans, according to 
the well informed. 

There seems to be little thought of 
raising rediscount rates at this time as 
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member banks are not borrowing much. 
The Treasury will need low rates for 
its borrowing program until around the 
middle of 1938. Cheap money to pro- 
mote recovery is demanded by business 
and agriculture. 


Clarification Delayed 


Clarification of labor legislation will 
be delayed on account of the Supreme 
Court’s postponement of arguments on 
the constitutionality of the Wagner 
labor relations act. Attributed to the 
illness of Justice Harlan F. Stone, this 
move will defer hearings to the week 
of February 8 and decision until March 
or April. 

An expected labor demand is amend- 
ment of the Walsh-Healey act to in- 
clude wage and hour regulation on gov- 
ernment contracts below $10,000 which 
are not covered by the present law. 
Since government purchasing agents 
are complaining loudly against the law 
as it now stands, such Congressional 
action is doubtful. 

The Department of Labor has 
adopted an ostrich-like attitude of re- 
fusing to see any difficulty in purchas- 
ing what the departments need. It is 
known, however, that a few weeks ago 
the Navy failed to get a single bid on 
2,600,000 Ibs. of copper, is having diffi- 
culty in securing certain forms of steel 
products and regards the machine tool 
situation with misgiving. With the 
difficulties in purchasing aircraft and 
parts resolved, a recent weekly list of 
successful bidders subject to Walsh- 
Healey stipulations included Curtiss- 
Wright, United Aircraft and Eclipse as 
willing conformers. Other firms agree- 
ing include General Electric, Westing- 
house, du Pont, American Bridge and 
Allis-Chalmers. Large oil companies 
and textile manufacturers seem also to 
have fallen in line. 

What will happen when the law gets 
more drastic is another question. Ham- 


pered by lack of adequate personnel, 
the Department has so ‘far refrained 
from setting up any minimum wage 
scales. If the Department adopts a 
realistic attitude ali may be well, but 
if its policies reflect organized labor’s 
aspirations, bidding will quietly drop 
from the field. 


Munitions Board Wants Law 

Five objectives are sought by the 
Army and Navy in a joint revision 
of the industrial mobilization plan: 

1. Decentralization of wartime muni- 
tion administration and production; 

2. Lighter loads on more manufac- 
turers; 

3. Limitation of war profits to nor- 
mal; 

4. Prevention of undue plant en- 
largement and its evils; and 

5. Quick adequate procurement in 
lieu of a large standing army. 

To secure the orderly process of law 
behind its plan, the Munitions Board 
will ask Congress for an act author- 
izing price fixing, commandeering, set- 
ting of priorities and requisitioning at 
fair prices. 

The War Department does not favor 
nationalization of munitions manufac- 
ture. State factories are maintained 
only as a check on prices and quality, 
not for the volume of weapons they 
can produce. It favors licensing arma- 
ment firms to sell abroad during peace 
time (within technological — secrecy 
limits) to sustain their business and 
to keep their hands in. Only the 
strictly military phases of mobilization 
would be handled by the military; the 
rest would be handled by civilians in 
war time. 


Work for Water Power 


The controversial St. Lawrence treaty 
is sure to come up again this session. 
Whether it will be ratified is open to 
doubt, but with this and other develop- 
ments involving the generation of 
water power, members of Congress are 
impressed with the showing that Bu- 
reau of Mines has made as to the 
possibilities of electro - metallurgical 
processes which carry a promise of 
building up industries that would form 
an important market for power. 

Support for such research is almost 
unanimous because it looks to the cre- 
ation of non-competing activities and 
the development of materials now im- 
ported. So far as members of the com- 
mittees on mines and mining have 
been able to learn there is no opposi- 
tion to a reasonable program looking 
to the development of electrolytic 
manganese, carbon-free metallic chro- 
mium and antimony. 
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Dr. Eckener Will Speak at 
the §.A.E. Annual Meeting 


Members of the Society of Automo- 
tive Engineers who attend the annual 
meeting in Detroit, Jan. 11-15, will 
hear Dr. Hugo Eckener, of Zeppelin 
fame, at the dinner on Thursday night. 
It will be recalled that Dr. Eckener’s 
latest dirigible, the Hindenburg, plied 
between the United States and Ger- 
many on a definite schedule last Sum- 
mer and is now engaged in the South 
American traffic. He and his associates 
have been considering terminal facili- 
ties in this country, and he should 
have much to say about the perform- 
ance and feasibility of the lighter-than- 
air ship in commercial work. 

Others on the program are Ralph R. 
Teetor, president of the society and 
Harry T. Woolson, president-elect. 

Most of the papers to be given dur- 
ing the five days of technical sessions 
are of interest mainly to the automo- 
tive engineer. Topics to be covered 
are: fuels and lubricants, diesel en- 
gines, passenger car safety and pas- 
senger car bodies, piston rings, tractors 
and aircraft. Three papers of particu- 
lar interest to the production man are 
to be given during the latter half of 
the week. On Thursday afternoon 
G. O. Hoglund of the Aluminum Com- 
pany of America will speak on “Spot 
and Seam Welding of Aluminum 
Alloys.” On Friday evening the Pro- 
duction Session will feature the two 
papers: “The Development of Close 
Machining Practice in Automotive Pro- 
duction” by Fred Pyper of the Buick 
Motor Company, and “Budgeting Ex- 
pense and Cost of Handling Materials 
in Automotive Plants” by George 
Miller, budget supervisor of the Chrys- 
ler-Kercheval plants of the Chrysler 
Corp. 


Scientists Will Discuss 
Metals at M.I.T. 


Recent developments in the physics 
and chemistry of metals will be dis- 
cussed at a meeting at the Massachu- 
setts Institute of Technology, on Janu- 
ary 28 and 29. The program is being 
jointly sponsored by the Institute and 
the American Institute of Physics. 
Leaders in the fields of physics, metal- 
lurgy and chemistry will also explore 
the opportunities for still greater ad- 
vances through cooperative effort. 

Some of the papers to be presented 
are: “Research Problems in the Steel 
Industry,” by Dr. E. C. Bain, United 
States Steel Corporation; “Inclusions 


in Ferrous Alleys,” by Dr. A. B. Kinzel, 
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Union Carbide & Carbon Company; 
“Flow Phenomena in Heavily Stressed 
Metals,” by Prof. P. W. Bridgman of 
Harvard; “Electronic Structures in 
Metals and Alloys,” by Prof. J. C. 
Slater, head of the Institute’s Depart- 
ment of Physics; “Corrosion,” by Dr. 
J. R. Burns of the Bell Laboratories; 
“Elastic Properties of Ferrous Alloys,” 
by Prof. A. V. de Forest, of Tech- 
nology; and “Chromium-Nickel-Iron 
Alloys,” discussed by Dr. V. N. Krivo- 
bok of the Allegheny Steel Company. 


Alex Dow Awarded Medal 
by Electrical Engineers 


The Edison Medal for 1936 has been 
awarded by the American Institute of 
Electrical Engineers to Dr. Alex Dow, 
“for outstanding leadership in the de- 
velopment of the central station indus- 
try and its service to the public.” The 
Edison Medal was founded by asso- 
ciates and friends of Thomas A. 
Edison, and is awarded annually for 
“meritorious achievement in electrical 
science, electrical engineering, or the 
electrical arts” by a committee con- 
sisting of twenty-four members of the 
American Institute of Electrical Engi- 
neers. 

The medal will be presented to Dr. 
Dow during the winter convention of 
the American Institute of Electrical 
Engineers to be held in the Engineer- 
ing Societies Building, New York, 
N. Y., January 25-29, 1937. 

Doctor Dow was born in Glasgow, 
Scotland, in 1862, and although he is 
not a graduate of a technical school, he 
has received the honorary degrees of 
master of engineering (1911) and 
doctor of engineering (1924) from the 
University of Michigan and doctor of 
science (1935) from the University of 
Detroit. 

In 1893, he accepted the opportunity 
to design and supervise the construc- 
tion of the original public lighting plant 
of the city of Detroit, and in 1896 he 
became vice-president and_ general 
manager of the Edison Illuminating 
Company of Detroit. This company 
was succeeded by the Detroit Edison 
Company in 1903, and Doctor Dow 
was retained as vice-president until 
1913, when he was made president. 


Stone is Advanced 


R. E. Stone has been named vice- 
president in charge of manufacturing 
of the Graham-Paige Motors Corp., 
Detroit. He has been in the automo- 
bile industry since 1915. 





Higher Wages Are Paid 
in Screw Products Industry 


Wages paid out by manufacturers of 
screw-machine products and wood 
screws in 1935 were 22 per cent higher 
per employee than in 1983. The aver- 
age wage was $1,120 as against $874. 
These figures are adduced from the 
1935 Census of Manufactures being 
compiled by the Bureau of the Census, 
Department of Commerce. 

Total wages in 1935 amounted to 
$16,825,014, were 88 per cent more 
than disbursed in 1933 and went to 
15,018 persons as compared with 10,236 
in the earlier year. There were 302 
establishments reporting in 1935 and 
255 in 1933. Thus since the number 
emplceyed increased only 46 per cent 
and the total wages increased 88 per 
cent it is plain that the workers bene- 
fited materially by the upturn in busi- 
ness. 

Value of the products made in this 
industry last year amounted to $68,- 
029,478, representing an increase of 88 
per cent over the 1933 figure of $33,- 
449,458. The industry still is 40 per 
cent short of the 1929 output when 
the value was $105,974,662. 


D. J. Gregory Becomes Head 
of Farquhar Press Design 


D. J. Gregory, who has had experi- 
ence in both Europe and the United 
States as a designer of high-speed hy- 
draulic presses, has joined A. B. Far- 
quhar Co., Ltd.; York, Pa., as chief 
engineer of the hydraulic press division. 
The Farquhar Company is expanding 
its hydraulic press division, which in- 
cludes high-speed. production presses, 
hot and cold process presses, and auto- 
matic and semi-automatic types. 

In Europe, Mr. Gregory’s experience 
includes that with the Krupp plants 
in Germany, and the Putilovy Works 
in Russia, while that in the United 
States includes Bethlehem Steel, South- 
wark Foundry & Machine Co., Birds- 
boro, Farrell Birmingham, and Bald- 
win-Southwark. 


Ernst Anheuser 


Ernst Anheuser, who organized the 
Racine File Co. in 1901, and later the 
Anheuser Mfg. Co., manufacturers of 
mechanics’ tools, died Dec. 9 at the 
age of 74. His sons, Ernst Jr., is 
president and Alfred is vice-president 
of the M. J. Skubal Co., Milwaukee, 
specialists in welding. 
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Japan Builds Home Machinery Industry, 
Increases Exports to Certain Areas 


Further evidence of Japan’s eager- 
ness not only to become self-sufficient 
in machinery manufacture, but also to 
capture machinery markets in certain 
portions of the globe, is apparent from 
the continued industrial development 
and expansion taking place there. 
Many large undertakings are now 
underway, but domestic machinery is 
being specified wherever possible in line 
with the nationalistic preference. Much 
equipment is still being bought abroad, 
however, as the table shows: 

Indicative of the trend toward buy- 
ing at home are the following examples: 
The Ebara Seisakusho (Engineering 
Works) , according to the Tokyo office 
of the U. S. Bureau of Commerce, will 
spend 800,000 yen on 60 machine tools 
of the better grade. Of these, 40 are 
lathes to be obtained locally. Boring 
machines, grinders, millers, and radial 
drills will be gotten from German and 
Swiss sources. The Manchuria Avia- 
tion Company will spend 500,000 yen, 
but all except special machinery wil! be 
purchased at home. The Nagoya 
arsenal will soon place an order for ma- 
chinery estimated at 2,500,000 yen for 
establishment of an airplane factory. 
Estimates are being solicited from local 


Japanese Imports and Exports in Machinery 


builders. Others are following the same 
practice. 

Japanese government agencies are 
active in finding out the status of the 
home machinery industry and in 
standardizing machine tools. Recently 
the Ministry of Commerce and Indus- 
try collected detailed statistics from 
8,401 establishments employing 30 or 
more people. 
plants includes both builders and pur- 
chasers of machinery. The purpose was 
to discover machinery orders issued by 
Japanese manufacturers and the orders 
received by sub-contractors. 


To Stabilize Tool Industry 


The same ministry has been holding 
a series of conferences with Army and 
Navy authorities and the Bureau of 
Resources, the purpose being to explore 
the possibilities of stabilizing the ma- 
chine tool industry. This has been 
urgently requested by the five leading 
builders in Japan. There is said to be 
an excessive difference between pro- 
ductive capacity and demand in the 
eventuality of a depression. Although 
the difficulties in the path of stabiliza- 
tion are realized, the ministry is re- 
ported to have suggested the following: 


Evidently this number of. 


1. The makers should undertake a 
study of heavy industrial machinery 
hiherto in little demand in Japan. De- 
velop exports to the South Seas (South 
Seas according to local usage means the 
Philippines and the Dutch East 
Indies) . 

2. The builders should organize and 
assist the medium and small makers to 
improve the quality of their products. 

3. Diversification or a change of 
product should be undertaken. 

It is understood the five leading ma- 
chine tool builders will put standard- 
ized machines on the market. Designs 
have already been submitted to the 
authorities and two or three makers 
have already undertaken manufacture 
of the standardized machines. 

The following machines may not 
come in the above category since they 
were first placed on the market in 1935. 
They are built by the Ikegai Iron 
Works of Tokyo, and embody the re- 
sults of a study commenced in 1932. 
The first is a high-speed lathe for pre- 
cision work and to use tungsten car- 
bide. Spindle speeds go up to 1,500 
r.p.m., the higher ones being obtained 
through a round belt drive from 5 hp. 
motor. Another lathe, of universal pat- 
tern, is also intended for high speeds. 
The company’s new miller is built for 
precision work and high speed. 

Of the machinery being imported 
into Japan, the United States enjoys 
the largest and an increasing share. In 





























In Thousands of Yen 
IMPORTS | EXPORTS 
| - Ls ial ™ eee oe 
By Items 1933 1935 Jan.-Aug. By Items 1933 1935 Jan.-Aug. 
1936 1936 
, es en 70,859 102 ,676 *61 ,426 = 23,133 5,814 *48 851 
Internal Combustion engines......... 16,148 15,559 | Steamboilers 577 1,901 
Steamboilers......... er ; 1,791 6,110 | Pumps.. 909 1,623 
BOING a's ocho e'e so 4becae ef 156 2 3 | Metal or wood- working machinery 566 1,¢41 
Steam turbines and parts......... 343 a | Spinning machinery... ... 4,879 \ 8,978 
Economizers. . So eat ven fas eR & 124 733 ; | Weaving machinery. ; 3,569 
ON EE ee i a a ate 176 98 | Printing machinery... wiess 900 1,105 
Sewing machines....... ee a aS ie 2,184 6,474 | Locomotives............ - 13,777 
Pumps, compressors................. 1,396 1,764 Cranes..... pa 1,122 
Hydraulic presses................... 5 1,481 | Internal combustion engines xe 1,910 
Metal or wood-working machinery... . 16,248 Sa Sewing machinery...... ee 365 
Knitting machinery... . . seas 82 1,645 All other machinery...... 15,301 19 ,523 
Other textile machines............... 3,649 5,102 ** Included with ‘ All other machinery 
Printing machinery.................. 21 503 
Rolls and rollers. ...... wi 241 916 
Card clothing. ........... oor 2,441 3,869 ° 
Cutters and saws....... 267 417 By Countries 
a making machines and equipment. 1,387 ff ee é 
neumatic tools and machinery....... 256 588 ; a 7 et 97 34,779 25.082 
eee 11,726 | ae pans ch Bapaas pit 2 310 10.008 
Other parts of machinery............ 12,108 18,823 British India. ie 2° 105 3/071 1.878 
* Details not yet available. Manonuria..........0.2. 1,938 5 ,607 3,597 
Asiatic Russia. sca 1,329 1,106 4,785 
A ae ey ini paps aaa 312 803 oy 
ilippine Islands........ 197 389 2 
By Countries | ee 119 195 58 
IS Stine be.60 de 40-0 «0 104 204 184 
SE RR, ee Oe ees 21,878 38 ,389 24,627 Australia....... 31 114 74 
nh ood eee ¥en tanineleee 15,979 28 , 225 17 ,016 All other. ... 57: 2,279 2,239 
AGREES Rae ae 12,205 21,779 11,007 
NR eS ree Leesan oe 3,665 5,919 3,877 
ey NRE PSS RSS TT Say 2 NP ee Pe 3,423 2,97 1,266 
REE ES, AS A OR RE Se ale 2,006 2,699 2,671 
CL Sea j 11,703 2,691 961 
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Patent Listings 


A request has been made that 
we resume publication of the 
listings of patents in the metal- 
working field formerly published 
in this section of American Ma- 
chinist. The editors would ap- 
preciate advice from readers as 
to whether or not this feature is 
useful and wanted. If we hear 
from enough readers that they 
wish us to restore patents as a 
regular feature we shall be only 
too glad to do so. 











1933, its share was 31 per cent but by 
1935 this had grown to 37 per cent. A 
further increase is shown for the first 
eight months of 1936, when 40 per cent 
of the total went to American sources. 
Germany increased her business some- 
what, throughout, while Great Britain 
held her ground only. 

Japan is anxious to build up her ex- 
ports of machinery to the backward 
nations of the East and South America. 
In this connection it can be said that 
efforts are being made to prevent ship- 
ments of shoddy machinery. The hope 
is that organization of the makers and 
establishment of standards will be of 
benefit. 

Examples of recent Japanese ma- 
chinery exports indicate the kinds that 
are getting acceptance in certain 
countries: 

Japanese-built saw-mill machinery 
is being exported to China, Indo-China, 
British India and South Sea countries. 
Machines already installed are reported 
to be operating satisfactorily, and more 
orders are being received by Japanese 
makers. Freight and other incidental 
charges are cheaper on saw-mill ma- 
chinery ordered from Japan. 

Rayon machinery makers are re- 
ported in the Nikkan Kogyo (Indus- 
trial Daily News) to have received 
inquiries for staple fibre machinery 
from the Soviet Union, where the de- 
velopment of the staple fibre industry 
is being encouraged within the scope 
of the second Five Year Plan. The 
present inquiries are for machinery hav- 
ing a daily capacity of 50 kg. 

Other prospects appear in China. It 
is reported that the Chinese Govern- 
ment is planning to erect a rayon 
manufacturing plant at a cost of 20,- 
000,000 yuan. A German maker is 
reported to have negotiated with 
Chinese government officials for ma- 
chinery orders in connection with this 
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project, but in the face of Japanese 
tenders he had to withdraw. 

Japan sold the U.S. S. R. during the 
first six months of this year 675,000 
roubles worth of spinning machinery, 
180,000 roubles worth of air-compress- 
ors, 247,000 roubles worth of metal 
lathes, 18,000 roubles worth of metal 
cutting machines, 100,000 roubles worth 
of presses and 234,000 roubles worth of 
other machinery. Plans are under way 
to invade the India and China markets 
for pulverizing machinery, previously 
dominated by England and Germany. 


Bicycle Production Hit 
A New High in 1936 


For the first time since 1899, a new 
record in bicycle output in the United 
States can be recorded, according to 
Col. Edward H. Teall, president of the 
Homer P. Snyder Manufacturing Com- 
pany of Little Falls, N. ¥Y. The out- 
put this year estimated at 1,200,000 
machines, some 20,000 better than in 
the big year just before the turn of the 
century. Production this year will be 
almost twice as great as in 1935, and 
four times the average output for the 
years 1928 to 1934 inclusive. 


Industrial Photography 
Exhibit Is Planned 


An exhibition fully representative 
of the many fields of applied and 
scientific photography is being arranged 
for March at the Rundeli Memorial 
Building in Rochester. Gustave Fas- 
sin, of the Bosch & Lomb Scientific 
Bureau, is chairman of the committee 
to secure and arrange the exhibits. 
Many different subjects are to be 
treated. Examples are high-speed 
photography (useful in studying ma- 
chinery in action), micro-photography 
and metallography. 


Familiar Claw Hammer 


Is Only 100 Years Old 


After working thirteen years on a 
method to temper the curved claws of 
the claw hammer, Henry Cheney was 
able to make the first satisfactory tool 
of this type in 1836. After a century 
of existence the Henry Cheney Ham- 
mer Corp. of Little Falls, N. Y. is still 
using the technique developed by its 
founder. From a little blacksmith shop 
the business has grown so that today 
the product is shipped all over the 
world. 





Social Security Manual 
Is Available From N.A.M. 


For the convenience of the employer, 
the National Association of Manufac- 
turers has prepared a “Federal Social 
Security Act Manual” which gives im- 
portant facts concerning the act and its 
workings in digest ‘form. Fifteen top- 
ics are covered. Single copies are 
available free from the association at 
11 West 42nd St., New York, N. Y. 
Request Labor Relations Bull. No. 15. 

Representative subjects are: import- 
ant social security act dates; records 
the employer must keep; most import- 
ant old age annuity tax regulations; un- 
employment compensation tax regula- 
tions, and social security board offices. 

Other topics are: present status of 
federal and state cases involving social 
security legislation; recovery of taxes if 
legislation is invalid, and a brief ex- 
planation for employees of the federal 
old age annuity plan. 


MEETINGS 


AMERICAN Roap BuiLpers Assoc. 
Highway equipment exhibit. Jan. 11- 
15. Exhibit Hall, New Orleans. C. 
M. Upnam, 952 National Press Build- 
ing, Washington, D. C. 

CANNING Macuinery & Svuppiies 
Assoc. Chicago, Ill. Jan. 25-29. F. 
E. Gorre.x, 1739 H St., N. W., Wash- 
ington, D. C. 


First NATIONAL AVIATION Snow. 
Grand Central Palace, N. Y., Jan. 28- 
Feb. 6. 


NationaL Coacn Tramers Mrers. 
Assoc. Clearwater, Fla. Jan. 29-Feb. 
8. E. H. Junectas, secretary, 1718 
Brockman Ave., Cincinnati. 


NationaL Moror Boat Snow. 
Grand Central Palace, New York, Jan. 
8-16. Ira Hanp, show manager, 420 
Lexington Ave., New York. 


NationaL Or Burner & Am Con- 
DITIONING Exposition. Philadephia, 
Pa., March 15-19. C. F. Curtis, secre- 
tary, 30 Rockefeller Plaza, New York. 


NaTIONAL Ratmway APPLIANCE Ex- 
HIBITION. Chicago, Ill. March 15-18. 
C. W. Ketiy, 910 S. Michigan Ave., 
Chicago. 

PackaGine Exposition. Hotel Penn, 
New York. March 23-26. Show 
managers—Roberts Everett Associates, 
232 Madison Ave., New York. 

Society or AUTOMOTIVE ENGINEERS, 
Inc. Annual Meeting, Jan. 11-15, 
Book-Cadillac Hotel, Detroit. JoxHn 
A. C. Warner, secretary and general 
manager, 29 West 39th St. New York. 
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E. L. BacuMan, is now general su- 
perintendent of motive power in the 
New York zone for the Pennsylvania 
Railroad. He had been master me- 
chanic of the Philadelphia division. 


Tuomas W. Damerest, general su- 
perintendent of motive power, western 
region of the Pennsylvania Railroad 
Co., has been appointed to staff duty 
with the chief of motive power, Phila- 
delphia. W. Y. Cuerry succeeds him 
in the Chicago office. 


ALEXANDER K. GaLLoway, who has 
been superintendent of motive power 
on the Eastern lines of the Baltimore 
& Ohio, with headquarters in Balti- 
more, has been made superintendent 
of motive power and rolling equipment 
of the Reading and the Central of 
New Jersey, with headquarters at 


Reading, Pa. 


Cuarues A. GILL, superintendent of 
motive power, Philadelphia & Reading 
Railroad Co. and the Central Railroad 
of New Jersey, has been appointed gen- 
eral manager of these companies. He 
joined the Baltimore & Ohio as call 
boy in 1896, became a machinist, gen- 
eral foreman and master mechanic, and 
in 1917 became superintendent of mo- 
tive power, Eastern Lines of the B.&O. 
In 1931 he spent a year in Russia as 
chief consulting engineer of the rail- 
road system of the U.S.S.R. He joined 
the Reading in 1932. He is succeeded 
by A. K. Gatioway, formerly super- 
intendent of motive power, eastern 


lines, B.&O. 


N. M. Lower has been appointed 
works manager of the Standard Stoker 
Company, Inc., with headquarters at 
Erie, Pa., according to an announce- 
ment made by E. A. Turner, vice- 
president. Mr. Lower has had long 
experience in the stoker industry and 
has been associated with the above 
company for several years in the New 


York office. 


WriuuaM E. Umsrarrp, president of 
the Timken Roller Bearing Co., Can- 
ton, Ohio, has been elected president 
of the subsidiary Timken Steel & Tube 
Co., to succeed Freperick J. Grir- 
Fitus, resigned. H. H. Trmxen, Jr., 
vice-president and a director of the 
bearing company, has been elected ex- 
ecutive vice-president of the steel com- 
pany, of which he had been a vice- 
president previously. W. Rosertr 
TIMKEN was elected director of both 
companies to fill the unexpired terms 


of Mr. Griffiths. 
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G. S. McKee has been appointed 
general superintendent of the Globe- 
Wernicke Co., Cincinnati, according to 
an announcement by J. S. Sprorr, 
president. Mr. McKee will act as 
chief assistant to F. A. Scumrrz, vice- 
president in charge of production. Re- 
cently Mr. McKee resigned as head of 
the production engineering division 
of the Baldwin-Southwark Corp., Phila- 
delphia. Before that he had been pro- 
duction manager of the Timken Roller 
Bearing Co. for several years. 


Joins Bay State Abrasive 


Bachrach Photo 
EARL C. HUGHES 


Eart C. Hvueues, assistant sales 
manager of the Norton Co., Worcester, 
Mass., resigned recently to affiliate 
himself with the Bay State Abrasive 
Products Co., Westboro, Mass., as sec- 
retary. Mr. Hughes had been with 
Norton for eighteen years in various 
sales capacities. 


Wuu1aM J. Jocxers, has been ap- 
pointed assistant sales manager of the 
Diehl Manufacturing Co., Electrical 
Division of the Singer Mfg. Co., Eliza- 
bethport, N. J. Mr. Jockers spent 26 
years with Westinghouse in various 
manufacturing and jobbing capacities. 


H. B. Kravt, president and general 
manager of the Giddings & Lewis Ma- 
chine Tool Co., returned recently on 
the Rex from a business trip to 
Europe. 


J. B. McCracken, a special engineer 
of the Transue & Williams Steel Forg- 
ings Corp., Alliance, Ohio, for the past 
year, has been appointed general man- 
ager of the company, succeeding 
Cuarites T. Krnaston, resigned. He 
formerly was identified with the Cleve- 
land Hardware Co. 


Cuartes P. Powe. is now man- 
ager of the Crane Co.’s plant at Tona- 
wanda, N. Y. He takes the place of 
WriuiuM E. Pererson who has been 
forced to take a leave of absence be- 
cause of ill health. 


Herman L. Weckuer has joined the 
DeSoto division of Chrysler Corp., as 
vice-president and general manager. 
He was previously connected with the 
Jones & Laughlin Steel Co. 


M. L. Carson 
SHULL, resigned, as superintendent of 
motive power of the Missouri & Arkan- 
sas. Mr. Carlson will be stationed at 
Harrison, Ark. 


succeeds E. A. 


WiiuraM G. Costin, chairman of the 
board, Pittsburgh Screw & Bolt Corp. 
was honored at an employees party on 
his 62nd birthday recently. 


C. Hiesrr Youna has been made 
head of the department of machine 
design and engineering drawing in the 
Cooper Union Schools of Engineering, 
according to an announcement made 
by Gano Dwunn, president of the 
Union. 


O. W. Wryter, formerly general 
manager of the cutter and special tool 
division of Whitman & Barnes, Inc., 
is now industrial engineer with the 


Kent Owens Machine Co., Toledo. 


OBITUARIES 


C. L. Bocxus, 69, who retired as 
general production manager of the 
Studebaker Corp. on Dec. 1, died Dec. 
17 of heart disease. 


Henry R. Evans, partner in the 
expansion bolt firm of F. H. Evans & 
Co., Brooklyn, N. Y., died Dec. 16 at 
the age of 65. He was the son of 
Freperick H. Evans, inventor of the 
expansion bolt. 


Eart C. Roun, 48, general manager 
of the Canton Auto Spring Co., Can- 
ton, Ohio, died Dec. 10 in that city, 
following a heart attack. He was for 
many years identified with the Timken 
Roller Bearing Company. 


Frank W. Rvaawes, first president 
and organizer of the Republic Truck 
Co., died Dec. 7 at Alma, Mich. He 
was 60. He sold out his interest in 
Republic in 1920 and then organized 
the Ruggles Motor Truck Co. of Sagi- 
naw. After this he was president of 
the Northern Wheel Co. 


James E. Van Houten, secretary- 
treasurer of the Dutchess Tool Co., 
Beacon, N. Y., manufacturer of baking 
machinery, died Dec. 6, aged 81. 


















































































EXPORT 
OPPORTUNITIES 


* Interested American firms and individ- 
uals may obtain the names and addresses 
of the foreign firms making these inquiries 
upon application to the Bureau of Foreign 
and Domestic Commerce, U. 8. Department 
of Commerce, Washington, or any district 
or cooperative office. Please refer to key 
number 


Machinery, bee-comb-manufacturing 
machinery, electrically operated. (Pur- 
chase.) Kaunas, Lithuania. *2064. 


Machinery, boring machines, metal. 
(Purchase.) Lyon, France. *2080. 


Machinery, candy-making machines 
for making hard candies. (Purchase.) 
Mexico City, Mexico. *2081. 


Machinery, canning and can-making. 
(Purchase and Agency.) La Paz, 
Bolivia. *2065. 


Machinery, cement-bag-making ma- 
chines, small sachet-bag-making ma- 
chines, automatic gumming machines, 
and high-speed tag-making machines. 
(Purchase.) Rouen, France. *2071. 


Machinery, engines, diesel, station- 
ary. (Agency.) Lima, Peru. *2079. 


Machinery, machine tools, such as 
automatic screw machines, thread-roll- 
ing machines, automatic packaging ma- 
chinery, woodworking lathes, stamping 
machines, and bolt and wire drawing 
machines. (Purchase and Agency.) 


London, England. *2088. 
Machinery, oil-pressing machines. 
(Purchase and Agency.) La _ Paz, 
Bolivia. *2065. 


Machinery, printing and binding ma- 
chinery and equipment. (Agency.) 
Caracas, Venezuela. *2055. 


Machinery, saw-milling for small 
movable mills. (Purchase and Agency.) 
La Paz, Bolivia. *2065. 


Machinery, complete equipment for 
manufacturing collapsible tubes up to 
2 in. diam., and printing on them in 
three colors. Send quotations to 
Chemical Industrial & Pharmaceutical 
Laboratories Ltd., 12 Rampart Row, 
Fort, Bombay, India. 


Brick- and tile-manufacturing ma- 
chinery. (Purchase.) Salonika, Greece. 
*2116. 


Cement - manufacturing machinery. 
(Purchase.) Sydney, Australia. *2141. 


Machine tools, milling machinery, 
and mill-furnishing requisites. (Pur- 
chase.) London, England. *2118. 


Filters, oil, for diesel and semi-diesel 
engines. (Purchase and agency.) Oslo, 
Norway. *2151. 
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Engines, diesel, oil, vertical type. 


*2119. 


Road-building machinery and equip- 
ment, concrete mixers, asphalt-prepar- 
ing machinery, air compressors, and 
pneumatic tools. (Agency.) Rio de 
Janeiro, Brazil. *2117. 


Screw machine, automatic, for pro- 
duction of small brass parts. (Pur- 
chase.) Pilzen, Czechoslovakia. *2150. 


Wheelbarrows, tubular, steel. (Pur- 
chase and agency.) Manila, P. I. 


(Agency.) Oporto, Portugal. 


*2112. 
Woodworking and metal-working ma- 
chinery. (Purchase.) Johannesburg, 


South Africa. *2120. 


BUSINESS 
ITEMS 


The Ajax Flexible Coupling Co., 
Westfield, N. Y., has appointed GeorGEe 
C. Ewrne as New England representa- 
tive for its power transmission equip- 
ment with offices at 10 High St., 
Boston. 


The Canadian Sumner Iron Works, 
Ltd., Vancouver, Canada, is expanding 
operations and will manufacture coal 
stoker furnaces and complete heating 
systems, including air - conditioning 
units. 

Champion Laboratories, Inc., Meri- 
den, Conn., is being organized and es- 
tablished by L. I. Hance, who resigned 
recently as advertising and sales man- 
ager of the Cuno Engineering Corp. 
The new company has an authorized 
capital of $50,000 and will manufacture 
automobile accessories, beginning in 
January. 


Chapman Transmission Corp., Buf- 
falo, has named George P. Dempler 
Co., Pittsburgh, its representative for 
its line of anti-friction bearings and 
mountings, in the Pittsburgh territory. 


Esco Engineering Service Co., maker 
of the “Esco” drill jig, has moved to 
larger quarters at 3120 Monroe St., 
Toledo. Additional machinery is be- 
ing installed. 


J. A. Firsching, Inc., manufacturer 
of textile machinery will remove its 
plant soon to larger quarters at 421 
Broad St., Utica, N. Y. Additional 
equipment will be installed. 


Lindberg Engineering Co., 221 Union 
Park Court, Chicago, has appointed 
Grant Goopwin as district manager 
of the Indiana and Southern Illinois 
territory. Mr. Goodwin was formerly 
metallurgist of the Muehlhausen Spring 





Co., and prior to that was with the 
Allison Engineering Co. and the Chi- 
cago Screw Co. 


Mico Instrument Co., is the new 
name of the former Mann Instrument 
Co., 10 Arrow St., Boston. The change 
was made after the withdrawal of 
Davin W. Mann. The company makes 
precision apparatus, such as measuring 
engines, surface plates and diamond 
laps. 


George D. Miller Co., Cleveland, 
Ohio, has been appointed Northern 
Ohio representative of H. R. Krueger 
& Co., Detroit, for the complete line 
of drilling, milling, tapping and boring 
machines and drillheads. The Miller 
Co. has also been made representative 
of the Cleveland Planer Co., for open- 
side planers, in North Eastern Ohio. 


The Morrison Machine Products Co., 
Elmira, N. Y., machinery manufac- 
turers, has started construction of its 
new plant there, and expects to start 
production about the middle of Febru- 
ary. The building will cost about 
$50,000, will be 218 by 53 ft. 


The Sesamee Co., Hartford, Conn., 
makers of keyless, combinationless 
locks, has been forced to double its 
floor space and the number of employ- 
ees. New equipment has been in- 
stalled. 


South Bend Lathe Works, South 
Bend, Ind., has appointed MacKenzie 
Machinery Co., 25 Huntington Ave., 
Boston, exclusive distributors in the 
Boston territory. 


The Warner & Swasey Co., turret 
lathe builders, has opened an office and 
warehouse at 409 Velasco St., Houston, 
Texas, better to serve customers in the 
Southwest. L. M. Co xs, district man- 
ager, is in charge and will be assisted 
by a service representative, J. V. Fa. 


The Harnischfeger Corp., Milwau- 
kee, has transferred E. T. BENNINGTON 
from the Chicago territory to the St. 
Louis office where he will be in charge. 
He was a hoist sales engineer at 
Chicago. 


The V & O Press Co., Hudson, N. Y., 
builder of power presses and auto- 
matic feeds, has appointed two new 
agents: Joseph F. Pflum Sales Engi- 
neering Co., Cincinnati; and the Na- 
tional Machine Tool & Supply Co., 
Minneapolis, Minn. 


The Kaustine Co., Inc., Perry, N. Y., 
tank manufacturer, has started con- 
struction of a large addition to house 
the subsidiary Monarch Tank & Metal 
Fabricating Corp. Machinery of this 
concern will be moved to Perry from 
the old plant at Lackawanna, N. Y. 
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Stress Formulas for Typical Welded Joints 
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From a paper presented before the American Society of Mechanical Engineers, Cleveland, Oct. 22-23, 1936, 
by Charles H. Jennings, engineer in charge of welding research, Westinghouse Research Laboratories. 


butt welds h represents the throat In a transverse fillet weld, the throat 

S,—=unit shear, lb. per sq. in. of the weld excluding reinforcement. section again bisects the included angle of 

M =bending moment, in.-lb. t= length of a weld, in. the weld and is considered the critical 

P= external load, Ib. *In a butt weld the stress is equal to section. Stress at the throat section is 

h = size of weld, in. For fillet welds h the load divided by the throat area, A x l. principally a normal tensile stress and 
represents the weld leg, and for See top figure, first column. equals 1.414 P/h l. 
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S = normal stress in weld, lb. per sq. in.* 
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Fixture for Drilling 
Floating Bushings 


an B, tad ed 
Department Foreman, L. N. R.R. 
Louisville > A 

Many locomotives have their main 
and side rods equipped with bearings 
that are generally called floating bush- 
ings. These are free to float or rotate 
in the rod and around the crankpin. 
Grease is used as a lubricant. The 
bushing is drilled with a large number 
of countersunk radial holes and the 
drilling of these holes presents quite 
a problem. So I developed the fixture 
illustrated in order to speed up pro- 
duction and afford accurate results. 

The work, indicated by heavy dotted 
lines, is clamped between the truncated 
cones A and B. Cone B is keyed to 
the index sleeve C and is knurled to 
prevent the work from slipping. Cone 
A is slidably mounted on the sleeve D 
which is threaded at one end for the 
threaded hub of the handwheel F. By 
turning the handwheel clockwise cone 
A will move toward cone B to clamp 
the work. 

The index sleeve has the same num- 
ber of holes in the same number of 
rows as are to be drilled in the work. 
It is locked in position by the spring- 
actuated index pin H which is mounted 
on a sliding rod so that it can be used 
on index sleeves of different lengths. 
All the rotatable parts are slidably 
mounted on the shaft I which is rigidly 


FROM 
PRACTICAL MEN 


held in the uprights K attached to the 
base. 

With the work held between the 
cones, the fixture is aligned under the 
spindle of the drill press and the index 
pin is engaged in one of the holes 
in the first row in the index sleeve. 
Then the first hole is drilled. Indexing 
the work for succeeding holes in the 
same row is done in the usual way. 
After the holes in the first row have 
been drilled, the assembly on the shaft 
is slid along until the index pin will 
engage one of the holes in the second 
row in the index sleeve. This pro- 
cedure is followed until all the holes 
have been drilled. Since accuracy is 
not required in the location of the 
holes, no guide bushing is provided. 


Adjustable Telescopic 
Pin Gage 
J. R. WHITTLES 


A telescoping, adjustable pin gage for 
inside measurements from 334 to 714 
in. is shown. It consists of the piece 
of tubing A; the sleeve B; the pin C; 
the plug D, which terminates in a gag- 
ing point; and the two locknuts F and 
H. The tubing is knurled on the out- 
side and is threaded on the inside far 
enough to form a bearing for sleeve B. 
Sleeve B is threaded on the outside 
for most its length, and on the inside 
far enough to form a bearing for pin 
C. The unthreaded inner parts of the 
tube and the sleeve are relieved to 
clear the threads. 

The pin C is made from drill rod 
is threaded its full length and is pointed 
at the outer end to form a gaging 
point. It has two flats at J for ad- 
justing wrench. The locknut F is for 
locking the sleeve to the outer tube, 
while locknut H is for locking the pin 
to the sleeve. Both gaging points are 
hardened and are spherically ground to 
suit the smallest hole to be gaged. 
The part B is not threaded for its en- 
tire length. The extreme left portion 
thus has enough land to support the 
part when it is pulled out for extreme 
adjustment. 
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Pin C and the sleeve B telescope within the outer tube 







































As the bushings vary in diameter the work is clamped between truncated 
cones one of which is knurled to prevent the work from slipping 


Fuse Cap Driving and 
Link Trimming Fixture 


B. SPECTOR 


To finish the partly assembled plug 
fuse shown in Fig. 1, it is necessary to 
squeeze down the cap A for the dis- 
tance B and then to shear off the tip 
C flush with the cap. These two op- 
erations are performed in the fixture 
illustrated in Fig. 2 

The job was done in a foot press. 
Rocker A, Fig. 2, is pivoted at B. 
When link C connected to the ram of 
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Slide G, actuated by roller D, closes the cap down on the fuse, and then 
cutter L clips off the surplus fuse link 


the foot press turns rocker A, the roll- 
er D rides along the cam surface F in 
the slide G. This slide is moved down 
as shown by the dot-and-dash-line 
figure. When the roller D reaches the 
curved portion of cam surface F, down- 
ward movement of the slide stops. At 
this point continued movement of 
rocker A causes the finger H to strike 
the pin K, thus driving the sliding cut- 
ter L to the left and cutting off the 
surplus of the fuse link. 


Simple Tapping Machine 
for Light Work 


GEO. W. WILSON 


A simple and fast tapping machine 
for light work is shown. The spindle 
A carrying the aluminum friction disk 
B is slidably mounted in its bearing in 
the frame C, so that the disk can be 
brought into contact with either of 
the friction wheels D or F. The drive 
is by motor through a belt running 
over the pulleys H and I, of which the 
bodies of the friction wheels are an 
integral part, the bodies being covered 
with leather. 

Also slidably mounted in the frame 
and guided by the rods K and L is the 
work platen M. Pressure of the work 
against the platen compresses spring N 
and forces the spindle back by contact 
of the tap with the work, bringing the 
friction disk into contact with friction 
wheel F and causing the tap held in 
chuck O to tap the work. Releasing 
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pressure of the work on the platen per- 
mits spring N to move it back, causing 
the tap in the work to draw the spin- 
dle forward and bring the friction disk 
into contact with friction wheel D, 
thus reversing the direction of the 
spindle motion and backing the tap out 
of the work. The ratio of tapping to 
reverse speed can be varied by having 
friction wheels of different diameters. 


Drilled Screw Used 
for Spotting 
JAMES W. EMMONS 


It is often necessary to drill a shal- 
low hole in a shaft so that a setscrew 
will correctly position a lever or other 
part. This spotting is difficult when 
it is desired to secure the part in a 
critical location. 

A capscrew to fit the tapped hole in 
the part is drilled lengthwise with a 
small drill, as shown, and is then case- 
hardened. With this screw holding 
the part in position on the shaft, a drill 
fitting the hole in the screw is used 
to spot the shaft. Removing the part 
from the shaft, the spot is used to 
center a drill of the correct size for 
the point of the setscrew. Various 
sizes of capscrews, drilled and case- 
hardened, will be found useful. 
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By pressing the work against platen M, the tap is revolved; by releasing 
the work pressure the tap is backed out 
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Cutters are tipped with 


tungsten-carbide and are 


threaded for adjusting nuts, which also serve as stops 


Cutter Head for Boring 
and Counterboring 


CHARLES C. TOMNEY 

Chief Tool Designer, Carrier Corporation 

The cutter head illustrated has two 
sets of cutters tipped with tungsten- 
carbide and threaded at A for the ad- 
justing nut B. The inner ends of set- 
screws C bear on tapered flats D on 
the cutters so that when they are 
tightened the cutters are drawn inward 
until the adjusting nuts, which also 
serve as stops, are firmly seated 
against the body. After the cutters 
have been set, the adjusting nuts are 
locked by the setscrews F, under each 
of which is a brass plug to prevent 
them from marring the threads on the 
cutters. 

The first set of cutters H is for bor- 
ing the crankcase of our two-cylinder 
vertical compressor to receive the 
pilots or spigots on the cylinders, and 
the second set J is for counterboring 
the seats for the gaskets. The cutters 
are so spaced, one set ahead of the 
other, that when cutters H have bored 
the holes for the cylinder pilots and 
have cleared their inner edges about 
ly in., cutters J start to counterbore 
the seats for the gaskets. 

We also use cutter heads of this 
type for boring the crosshead guides in 
the housings of our horizontal com- 
pressors. 


Portable Stand for 
Wheel Dressing 


KARL ENGLISH 
Buffalo Machine Company 


For dressing the wheels of floor 
grinders that have no _ permanent 
steadyrest, I have made use of the 
portable stand shown. It is made of 
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angle iron, and can be bolted, riveted, 
or welded, as desired. The dresser is 
laid flat on the table which affords a 
better guide than the operator’s hands. 
Because of the stiffness of the angle- 
iron members, and the weight of the 
man standing on the platform, dressing 
is accomplished in a more thorough 
and even manner than freehand. The 
device is portable. 


Kinks Did It—Why? 
ROBERT S. ALEXANDER 


The problem referred to by George 
J. Murdock in an article under the 
above title (AM—Vol. 80, page 893) is 
an old but interesting one. 

A better method of removing an 
obstinate arbor is to insert two pieces 
of steel in the T-slot of the table, so 
spaced as to straddle the arbor, and 
with the upper ends between the arbor 
collars. Now, if the table is moved 
outward away from the column, the 
pieces of steel will be sprung and a 
pull will be exerted on the arbor. A 
sharp blow with a piece of heavy brass 
on or adjacent to the thrust collar 
on the forward end of the spindle will 
jar the arbor loose. 





Drivers for Socket-Head 
Screws 
STANLEY BALDWIN 


Aside from their cost, probably the 
chief objection to socket-head, or so- 
called safety, screws is that the 
wrenches or drivers provided for them 
will not clear adjacent projections. - 
This is easily remedied by providing 
sets of T-handled wrenches having 
square shanks about 6 in. long with 
the blade ends made to fit the various 
openings in the screw heads. Sets of 
short drivers having shanks to fit a 
ratchet wrench are also convenient. 


Coloring Steel for Layout 
H. R. HAGEMAN 


Some diemakers like to blue their 
die-blocks by heat when preparing 
them for laying out, while others pre- 
fer to coat them with copper, using a 
saturated solution of copper sulphate 
and water, to which a little mild acid 
has been added to clean the steel and 
to aid in the deposit of copper. 

The objectional fumes and the tend- 
ency to rust tools when the usual 
acids are used may be avoided by us- 
ing oxalic acid in the copper sulphate 
solution and following the application 
by a thin film of oil. Lactic acid is 
also effective. 


Use for Broken End Mills 


Cc. H. WILLEY 
Superintendent of Manufacturing, 


Hoyt Electrical Instrument Works 
When a small end mill is broken at 
the neck where the body joins the 
shank, as at A, it should not be 

















thrown away. By grinding down the 
body near the broken end to form a 
small, straight shank, as at B, the end 
mill can be used in either a collet in 
a small milling machine, or in a chuck 
attached to a flexible shaft. 
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Swot’ NEWS 


Rowbottom Model 325 
Cam Milling Machine 


The Rowbottom cam milling ma- 
chine, manufactured by the Rowbot- 
tom Machine Co., Sheffield St., Water- 
ville, Waterbury, Conn., has been rede- 
signed to increase its capacity without 
increasing the size of the machine. The 
bed casting has been reinforced to in- 
crease its rigidity and to lower the 
center of gravity of the machine. All 
shafts operating at more than 5 r.p.m. 
are now fitted with ball bearings. Sepa- 
rate motors are provided for feed and 
cutter drives and are electrically inter- 
locked. The reversing of both the feed 
and the cutter motors is accomplished 
electrically rather than mechanically as 
in previous models. 

While the new machine is an im- 
provement over previous models, for- 
mers from all previous models can be 
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used. The capacity of the machine has 
been increased from 28 to 32 in. diam- 
eter for box and face cams and from 24 
to 30 in. diameter for barrel cams with 
a travel, or throw, up to 12 in. Larger 
sizes can be handled by special fixtures. 

The machine occupies a floor space 
of 60 x 80 in., is 7 ft. high and weighs 
about 6,200 lb. The cutter spindle is 
mounted in Timken roller bearings and 
has eight speeds ranging from 66 to 500 
r.p.m. Reverse speeds for left-hand 
cutters are controlled by the motor re- 
versing switch. 

The workhead is adapted to either 
barrel or face and box cams by rotating 
on trunnions to bring the axis of the 
work spindle either in a vertical or 
horizontal position. A shearing pin is 
inserted ahead of the gear train to save 
the gears from breakage 
through accident or 
overload. The _ work- 
head is moved to and 
from the cutter by a 
crank handle equipped 
with micrometer dial 
for correctly setting the 
depth of the cut. 

The cam __ grinding 
attachment is now 
mounted above the cut- 
ter spindle with power 
take off directly from 
the cutter spindle motor 
instead of from a sepa- 
rate motor as used in 
the previous design. A 
cutting lubricant  sys- 
tem is provided. 


Design improvements 
permit increased capacity 
and give more rigidity in 
this Rowbottom cam 
milling machine 











Z & H 200-Ton 
Straight-Side Press 


The Zeh & Hahnemann Co., 182 
Vanderpool St., Newark, N. J., is offer- 
ing a 200-ton capacity straight-side 
press in which the frame and pitman 
are solid steel castings. A wedge ad- 
justment is provided for the slide to 
insure accuracy. The crankshaft bear- 
ings are bronze bushed and the back- 
gear shaft runs in heavy-duty roller 
bearings. 

The standard stroke of the press is 
+ in., but the press can be furnished 
with strokes up to 12 in. The distance 
between pillars is 25 in., bed area is 
22x 22 in., net weight is 10 tons. A 
10-hp. motor is required. 


Calorized Tubes 


Calorized 1144 per cent molybdenum 
tubes, as offered by The Calorizing 
Co., Wilkinsburg Station, Pittsburgh, 
Pa., are said not to become brittle at 
any temperature and not to air harden 
appreciably. When used for chemical 
piping, the walls, inside and out, are 
alloved with 35 per cent aluminum to 
a depth of sy in. to provide oxidation 
and corrosion resistance. They may 
be expanded and may be bent hot on 
large radii, but they cannot be other- 
wise hot worked. The tough, calorized 
layer will stretch about 5 per cent be- 
fore cracking. Tubes are grain refined 
after calorizing to 163 max. Brinell 
and 25 per cent minimum elongation. 
The high creep strength of these tubes 
makes them adaptable to high tem- 
perature chemical applications and for 
use as for roller conveyor rollers for 
furnaces under 1,400 F. The metal 
is also available for bolts and other 
furnace parts. 
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Lovejoy Type WF 
Flexible Coupling 


The Lovejoy Tool Works, 4956 W. 
Lake St., Chicago, IIl., has introduced 
the Type WF flexible coupling in 
which one of the coupling bodies is 
made in the form of a flange which 
bolts on to the flywheel, or clutch or 
brake-drum of the engine. The flange- 
body design reduces the over-all length 
of this coupling by one-third. Coupling 
is made in sizes from $ to 14 in. bores 
suitable for 2,500 hp. at 100 r.p.m. 
L-R Type W free-floating load cushions 
are used and are held in place by a 
quickly removable outside retaining 
spring. These load cushions are avail- 
able in three types of resilient mate- 
rial. 


Whitney Notching Tool 
for Sheet Metal 


The Whitney Metal Tool Co., 105 
Mill St., Rockford, Il., is now market- 
ing a hand notching tool for use in 
fabricating sheet-metal parts. It is de- 





signed for cutting beaded corners, 
notching the edges of curved seams 
and similar work. Dies are made of 
two pieces of hardened tool steel. 
Clearance is provided so that punch- 
ings will drop through the dies. A 
depth gage is mounted on the right 
side of the die. This gage is reversible 
so that any depth of notch can be 
cut without the gage projecting beyond 
the end of the die. A strong return 
spring is mounted between the forged 
steel handles. 
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Automatic TLN-30 
Industrial Truck 


This “Automatic” Model TLN-30 
industrial truck was designed and 
built by Automatic Transportation Co., 
101 West 87th St., Chicago, Ill., for 
the safe handling of large 30-ton dies 
to and from the presses and storage 
racks. The lift platform permits han- 
dling the large dies with a minimum of 
time and labor. The truck is shown 
with a test load of large plates. 





Crown Parallel-Step 
Chrome Anode 


The Crown Rheostat & Supply Co., 
1910 Maypole Ave., Chicago, IIl., is 
distributing a parallel-step anode for 
chrome plating. This anode features a 
copper core for uniform current dis- 
tribution, and a stepped lead surface 
that is self cleaning and will not burn 
off at the solution line. It is claimed 
that the thickness of plate deposited 
is uniform for the entire length of 
the anode. 
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Features of the chrome anode are the 
copper core A, the lead sheath B, 
and the insulation C between core 
and sheath above and below the solu- 
tion line to prevent excessive surface 
currents : 









“Landmatic” Special 
6-In. Diehead 


The Landis Machine Co., Waynes- 
boro, Pa., is marketing a special heavy- 
duty “Landmatic” diehead for large 
diameters, steep tapers and coarse 
pitches. This tool is primarily designed 
for cutting 6-in. O.D. thread, 4 pitch, 
2-in. taper per foot and 5 in. length 
of thread. The same head can be 
adapted for cutting other diameters, 
tapers and thread lengths. 

This stationary type head is adapted 
for use on a heavy-duty turret lathe. 
It is of the six-chaser type and is suit- 
able for threading parts used in the 
oil industry, such as tool joints and 
drill stems. Thread length adjustment 
limits forward travel of the cam carrier 
and insures uniform threads. 


“Hisey”’ Angle-Plate 
Grinding Attachment 


The “Hisey” motor-driven angle- 
plate grinders are designed to be at- 
tached to the tool-post of a lathe, the 
vise of a milling machine or the head of 





a planer or boring mill. They are 
manufactured by The Hisey-Wolf Ma- 
chine Co., Cincinnati, Ohio, and are 
available in six sizes, ranging from %4- 
to 5-hp. capacity. Commutating-type 
repulsion-induction motors are used for 


single-phase service. Double lock 
nuts are used on the spindle, permit- 
ting operation of the wheel in either 
direction with safety. This machine is 
equipped with ball bearings. 
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Chambersburg 100-Ton Hydraulic 
Cupping and Drawing Press 


This 100-ton hydraulic, vertical cup- 
ping and drawing press has been 
especially designed by the Chambers- 
burg Engineering Co., Chambersburg, 
Pa., to meet rigid customer specifica- 
tions. The design is such that modifi- 
cations to meet special requirements 
can easily be made. 

With a press capacity of 100 tons 
and a pushback or stripping capacity 
of 14 tons, the press has a maximum 
stroke of 80 in. and a maximum depth 
of draw, length of stroke under load, 
of 37 in. The bed of the press is 24x 
241% in. and the top of the press bed 
is 331% in. above the floor. The bed is 
counterbored to accommodate the die 
holder. Four adjustable gibs guide 
the slide in the housing and a shoulder 
cap on the slide holds the punch during 
the stripping operation. Slide dimen- 
sions are 20x20 in. and the distance 
between gibs is 20% in. 

An approach speed of 175 ft. per 
min. is provided by the 344-in. diam- 
eter quick-advance ram which tele- 
scopes inside the main ram. Approach 
speed is automatically reduced to the 
normal drawing speed of 25 to 27 ft. 
per min. just before the punch starts 
the drawing operation. Location of 
the trip for this change of speed is 
adjustable over a length of 40 in., 
measured from the bottom of the press 
stroke. Speed change is accomplished 
independently of the pressure in the 
quick advance cylinder. 

The four-piece frame is assembled 
with four 314-in. diameter shrunken 
tie rods. Over-all height of the press 
is 250 in. and the total weight is 
approximately 29,000 Ib. 

An automatic control unit actuates 
the press cycle and allows the press to 
descend any predetermined distance 
and automatically return, independent 
of pressure. An emergency push but- 
ton is provided for reverse at any point 
of the working stroke when operating 
under automatic control. Provision is 
made for adjusting any portion of the 
automatic cycle to suit operating re- 
quirements. A hand control lever per- 
mits inching the ram when setting dies. 

The motor, pump and tank unit is 
separate from the press, being con- 
nected to it only by pipes. Pump 
stroke variation permits press opera- 
tion down to 10 per cent of maximum 
speed. An auxiliary 20 g:p.m. pump 
with suction strainer and a sump tank 
is provided for the drawing compound. 

All controls are within easy reach 
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and safety devices fully protect the 
operator from possible injury. Auto- 


matic lubrication is provided for all 
working parts. 





Sicromo Steels 


A series of steels for high-tempera- 
ture applications, to be known as Sic- 
romo 1, 2, 3 and 5, has been developed 
by the Timken Steel & Tube Company, 
Canton, Ohio. Sicromo steels contain 
the 0.50 per cent molybdenum which 
has been found to be most effective for 
increasing creep strength on an eco- 
nomic basis. Their high silicon content 
develops the desired degree of oxida- 
tion resistance while economic resist- 
ance to corrosion is assured by the 
varying percentages of chromium indi- 
cated by the numbers. 

Produced in electric furnaces under 
chemical and metallurgical control, 
these steels are designed to aid in the 
economic solution of high-temperature 
tubing problems. Sicromo 1, 2, and 
$ are particularly suitable for use in 
high-temperature applications where 
low to medium oxidation and corrosion 
resistance is required. Sicromo 5 is de- 
signed for use where severe corrosion 
and oxidation are encountered. 





Baker-Raulang 
Elevating Trucks 


The Baker-Raulang Company, Cleve- 
land, Ohio, has announced a complete 
line of gasoline-powered elevating plat- 
form trucks in capacities of 3, 4 and 5 
tons. All trucks have a maximum 
speed of 10 m.p.h. but are governed 
to 74% m.p.h. when they leave the fac- 
tory. The 3-ton truck, with a standard 
55 in. platform, has an over-all length 
of 115% in., an outside turning radius 
of 99 in. and will make a right-angle 
turn in 106 in. intersecting aisles while 
carrying a loaded skid 36 in. wide by 
60 in. long. The 4- and 5-ton trucks 
have an over-all length of 117%¢ in., 
outside turning radius of 1071 in. and 
will turn in 111-in. intersecting aisles 
with the 36x60-in. skid. A 46%-hp. 
Hercules Type IXB engine is used. 


Grobet High-Speed Small 
Flat Drills 


Available in diameters ranging from 
0.002 to 0.100 in., a line of small flat 
drills made from high-speed steel has 
been announced by Grobet File Corp. 
of America, 3 Park Place, New York, 
N. Y. They are guaranteed to be ac- 
curate as to dimension and to be ac- 
curately centered. 























Millholland No. 4H 
Turret Lathe 


The No. 4H turret lathe, announced 
by Millholland Sales & Machine Co., 
1115 East 35th St., Indianapolis, Ind., 
is designed for securing maximum 
production from all 
classes of material with 
the latest developments 
in cutting tools. The 
headstock has_ twelve 
speeds, forward and re- 
verse, ranging from 39 
to 1,000 rpm. Only 
two levers are used in 
starting, stopping, re- 
versing and changing 
speeds. These machines 


will swing 16% in. 
over the ways and 
74% in. over the cross slide. The 


twelve feeds range from 0.005 to 0.136 
in. Automatic chuck capacity is 15 
in. round stock, 1% in. hexagon stock 





Square D Panelboard 


A line of “Multi-breakeR” lighting 
panelboards is announced by the Square 
D Co., Detroit, Mich. Of compact 
design and small size, boxes are 15-in. 
wide and 4-in. deep. These units can 
be mounted in locations not previously 
suitable for panelboards. Boxes are 
galvanized, have knockouts in top and 
bottom and are furnished trimmed in 
brown and tan colors with chromium- 
plated exterior hardware. Wiring’ gut- 
ters are 4-in. wide. 

These panelboards are supplied with 
from four to 40 circuits in two circuit 
groupings for 115, 115/230 volt a.c. 
service. Mains can be arranged for 
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and 114 in. square stock. 

9% in. can be turned. 
These machines can be fitted with 

chuck and bar 


A length of 


either an automatic 





feed or a 10144-in. geared scroll chuck. 
Power cross feeds, turning attach- 
ments, compound tool slides and spe- 
cial tools are available. 


either single-phase, 3-wire, solid neutral 
or 3-phase, 4-wire systems. Single 
pole (2- wire, solid neutral) branches 
are obtainabie for 15, 20, 25 or 50 
amp. 


Calite BL-28 Annealing 
Box 


Designed for carrying forgings and 
castings through a roller-rail type an- 
nealing furnace, these annealing boxes 
or trays are offered by The Calorizing 














Co., Wilkinsburg Station, Pittsburgh, 
Pa. The sides, ends and bottoms are 
separate castings of Calite BL-28 alloy 
interlocked with angle section pins in- 
serted in stake-like pockets in the 
corners. This sectional construction 
allows for expansion un- 
der uneven temperature 
conditions. The sides 
and bottom are corru- 
gated with rectangular 
sections to give added 
strength. 

The 24x36x11-in. box 
illustrated can carry 





two roller rails under the 36 in. 
side. The sides and ends are %4 in. 
thick and the bottom is ; in. thick. 
Larger boxes can have perforated sides 
and bottom. The high creep-strength 
of Calite BL-28 make it particularly 
adaptable for use in these boxes. 


R & L Turning Tool 


A small-size R & L combination 
turning tool, for use with No. 00 Brown 
& Sharpe automatic screw machines, is 
announced by R & L Tools, Nicetown, 
Philadelphia, Pa. This tool is identical 
with its larger counterparts, except for 
size and capacity. 

The tool body has a 5%-in. diameter 
shank 1% in. long. A %-in. hole is 
bored in the shank. It will turn up 
to ¥% in. diameter by 114 in. long and 
may be used for either right or left 
turning. This tool can also be used 
as a balanced tool with two cutters for 
roughing, for turning two or more 
diameters simultaneously, or as a com- 
bination tool for drilling or centering 
one or more diameters. 





Lufkin No. 79AA Teles- 
coping Gage 

The No. 79AA telescoping gage 
manufactured by The Lufkin Rule Co., 
Saginaw, Mich., has a range from 
*,; to % in. As in the larger gages 
of this type, the handle of this gage 
can be locked in the center of the 
plungers. The gage consists of a 
knurled handle and two plungers, one 
telescoping into the other and both 
under constant spring tension. Sev- 
eral sets of gages including this instru- 
ment are also offered, the most com- 
plete set consisting of six gages. 
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Tinius Olsen 
Testing Machines 


The Tinius Olsen Testing Machine 
Co., 500 N. 12th St., Philadelphia, Pa., 
is manufacturing the hydraulic uni- 
versal testing machine illustrated in ca- 
pacities from 20,000 to 200,000 Ib. 
This unit weighs the load on a self- 
indicating pendulum dial from a pack- 
less cylinder. The load is applied to 
the specimen by hydraulic means from 
a pump housed in the cabinet below 
the pendulum dial. This actuates the 
piston and in turn applies stress to the 
specimen. The load is measured from 
the same cylinder. Full, half, one- 
fifth and one-tenth capacity ranges are 
usually furnished on these machines. 

The self-indicating pendulum dial 
weighs the load by movement of the 
pointer over the dial face. The dial 
is uniformly graduated to give a 
straight line calibration over its en- 
tire range. For recording the stress- 
strain diagram an autographic attach- 
ment is mounted to the right of the 
pendulum dial. The recorder shown is 
furnished with a magnification of 10 
to 1 for obtaining this diagram. When 
higher magnification is required, the 
electronic recorder is recommended as 
additional equipment. All charts are 


made on_ rectangular cross-section 
paper, on an 81x11 in. letter-size 
sheet. 


The lower crosshead may be either 
hand operated or motorized, depending 
on customer’s requirement. Ample pro- 
tection against dust and dirt is pro- 
vided for the weighing system. 


Rogers Circular 


Knife Grinder 


Made in two sizes, the circular knife 
grinder announced by Samuel C. 
Rogers & Co., 191 Dutton Ave., Buf- 
falo, N. Y., will sharpen single- or 
double-bevel knives or disks. The No. 
CC-1 unit will grind knives to 14 in. 


DECEMBER 30, 1936 


diameter and the No. CC-2 machine 
will grind up to 20 in. diameter. The 
units are entirely self-contained and 
are available in bench and floor types. 

Knives are revolved by separate 
motor drive through V-belt connection. 
The knife is mounted on an adjustable 
arbor with provision for solid circular 
knives or knives made in two sections. 
For thin knives of small diameter, 
flanges are used to support the knife. 

The 6 x %%-in. grinding wheel is 
mounted directly on the arbor of a 
14-hp. motor, and this in turn is 
mounted on a double adjustable slide. 








This adjustable slide is graduated for 
setting to any degree of bevel. A 
swivel adjustment permits grinding 
bevels either way. The grinding head 
is operated by hand feed. 


Miller ““Wonder Arc”’ 
Portable Welder 


The Miller Electric Mfg. Co., Apple- 
ton, Wis., is offering a portable a.c. 
welder under the trade name “Wonder 
Are.” These units are of a special 
transformer type with capacities rang- 
ing from 125 to 600 amp. and are de- 
signed for use with 220 volt, 60 cycle, 
single-phase supply. Features include 
high power-factor characteristic, react- 
ance control, static high-frequency arc 
and a sheet-metal attachment that per- 
mits welding light-gage metals. 





Operating safety is assured as there 
are no electrical connections to be 
changed between the power input and 
the welding leads. Amperage control 
is provided by a rotating knife switch. 
These machines can be used for weld- 
ing on grounded systems and for thaw- 
ing frozen water pipes. 


Automatic Taper For 
Una Welding Head 


The Una all-electric type automatic 
are welding head, with automatic tap- 
ing attachment was introduced at the 
1936 National Metal Exposition by 
Una Welding, Inc., 1615 Collamer Ave., 
Cleveland, Ohio. This Unamatic unit 
automatically feeds electrode wire from 
a 150- to 200-lb. reel and also auto- 
matically maintains the proper arc 
voltage. As the head feeds the wire 
down through the taper unit a separate 
tape is completely formed around the 
wire just ahead of the arc. This tape 
adds the necessary coating to the par- 
tially coated electrode to produce 
shielded arc weld metal. Due to the 
use of a continuous reel of electrode 
metal, stub end loss is eliminated and 
the welding can be made continuous. 
Higher welding heat can be used as 
the welding current enters the rod just 
ahead of the point where the tape is 
formed around the wire. 














Durez No. 1547 Black 


Durez No. 1547 Black, announced 
by General Plastics Inc., North Tona- 
wanda, N. Y., is a plastic material for 
high impact-strength moldings. This 
material has an impact strength of 0.5 
according to A.S.T.M. rating. It has 
a weight of 22.4 g. per cu.in. Moldings 
of this material can be machined and 
sanded and subsequently buffed back 
to the normal luster. 
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Hannifin 20-Ton 
Straightening Press 


Designed for accurate straightening 
operations, this 20-ton hydraulic 
straightening press is offered by the 
Hannifin Mfg. Co., 621 S. Kolmar 
Ave., Chicago, Ill. The control mech- 


anism permits operation of the ram 








from a single lever, with a sensitive 
proportional control action. Slight, 
accurate ram movements, either up or 
down, may be obtained. 

The hydraulic power unit is built 
into the base of the press, making the 
press a self-contained machine. Speci- 
fications are: Pressure, 20 tons; ram 
stroke, 6 in.; speed of power stroke, 
69 in. per min.; speed of return stroke, 
96 in. per min.; maximum distance of 
table to ram, 8% in.; distance from 
center of ram to face of frame, 74 
in.; length of table, 36 in.; floor to 
table, 40 in.; over-all height, 6 ft. 9 in. 
A variety of fixtures are available for 
all types of straightening operations. 


Crown Sealed Switch 
Plating Rheostat 


Rheostats having totally inclosed 
switches designed for use with electro- 
plating equipment have been an- 
nounced by Crown Rheostat & Supply 
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Co., 1910 Maypole Ave., Chicago, Ill. 
All contacts of these switches are inside 
sealed tubes protected from fumes and 
corrosion. Contacts are of heavier sec- 
tion than those previously used. When 
closed, these contacts are held to- 
gether under pressure. Automatic ad- 
justment is provided to compensate 
for contact wear. 

Crown rheostats are made in sizes 
from 15 to 5,000 amp. and in several 
types. They are suitable for voltage 
control at the generator and for cur- 
rent control at the plating tank. 


Dayton Rogers 
Pneumatic Die Cushion 


An improved design of combination 
drawing and stripping die cushion is 
now being marketed by the Dayton 
Rogers Mfg. Co., 1845 E. Franklin 
Ave., Minneapolis, Minn. Each cushion 
unit is self-contained and consists of 
its own air chamber which takes the 
air directly from the supply line. Auxi- 
liary air tanks are not necessary. Pro- 
vision is made for a pneumatic hose 
connection from the regulating valve 
with a pressure gage recording the 
amount of air pressure used on each 
job. 

These units are compactly designed 
for easy installation on the bottom side 
of the bolster plate through the hole in 
the bed of the punch press. Rigid 
and accurate alignment is assured for 
both drawing and compound blanking 
and piercing operations. Five sizes 


are available, with piston diameters 
ranging from 4 to 12 in. and working 
pressures from 14 to 5 tons on an air 
line pressure of 20 to 150 lb. Maxi- 
mum drawing capacity is 1% in. for 
all sizes. 





W. E. & M. Co. “Nofuze”’ 
Panelboard 


The “Nofuze” panelboard is an- 
nounced by Westinghouse Electric & 
Mfg. Co., East Pittsburgh, Pa., for gen- 
eral 115, 115/230 volt a.c. distribution 
with branch circuits ranging from. 15 








to 50 amp. capacity. This panelboard 
uses multi-breaker units recently de- 
veloped to give load centers the ad- 
vantages of circuit breaker protection. 
The units are available with four to 40 
circuits in two circuit steps. Bus ar- 
rangements for single-phase, three- 
phase two-wire, and three-phase four- 
wire services can be provided. 


Delta Column-Type 
Drill Presses 


Avaliable with either a floor base or 
a bench-type base, these 17-in., col- 
umn-type drill presses manufactured 
by the Delta Mfg. Co., 620 E. Vienna 
Ave., Milwaukee, Wis., have a 314-in. 
column. Five spindle speeds are pro- 
vided: 385, 600, 935, 1,450 and 2,240 
rp.m. The spindle pulley is of the 
floating type and no belt pull is trans- 
mitted to the spindle. 

The floor base has a 10x13%4-in. 
table surface, slotted for T-bolts. A 
11x12-in. tilting table or a 12x17-in. 
production-type table is available for 
the floor-type models. The bench-type 
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models have a 20x20-in. table surface. 
Spindles are furnished either with a 
socket for No. 2 Morse taper or with 
a ¥%-in. Jacobs chuck. Maximum ca- 
pacity of these machines is 34 in. in 
cast iron. Machine heads can be used 
as units to build up special drilling 
machines. 


Lindberg Toolroom 
Tempering Furnace 


The Lindberg Engineering Co., 221 
Union Park Court, Chicago, Ill., is 
manufacturing this box-type furnace 
for toolroom service. Construction is 
similar to that of other Cyclone fur- 
naces designed for production heat- 
treating operations. In this furnace, 








air is driven through electric heating 
elements by a blower fan. Heated air 
passes down through the charge and 
returns to the fan through a perfor- 
ated metal bottom plate. 

Several removable shelves are pro- 
vided in the work chamber to hold 
small parts for tempering. The door 
is of the plug type and is specially 
hinged so that when opened the hot 
face of the door is away from the 
operator. These furnaces are avail- 
able in several sizes, for application in 
tempering to 800 or 1,200 F. 


Greenerd No. W60 
Hydraulic Press 


The No. W60 assembling, clamping 
and riveting hydraulic press announced 
by Edwin E. Bartlett Co., Nashua, 
N. H., features a second ram that 
operates through the working table and 
works in conjunction with the top ram. 
Operations of both rams are complete 
in one cycle. Valves for the two rams 
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are interconnected hydraulically. One 
control valve and lever operates the 
top piston. The bottom piston func- 
tions automatically in both directions. 

Specifications: Working pressure, 15 
tons; stroke of top ram, adjustable 
from 1 to 16 in.; stroke of bottom ram, 
114 in.; working table, 12x12 in.; height 
of table from floor, approximately 34 
in.; over-all height, approximately 78 
in. Four models are available, with 
working height over table ranging from 
16 to 30 in. Net weight ranges from 
2,000 to 2,300 lb. The hydraulic pump 
mounted on the back of the column is 
driven with a 3-hp. motor. 


Alrose “*Wite-Brass” 
Plating Process 


The Alrose Chemical Company, 
Providence, R. I., is now marketing 
a “white brass” plating solution under 
the trade name “Wite-Brass.” It is 
inexpensive to install and simple to 
control. A steel tank is used to hold 
the solution; this tank also serves as 
the plating anode. The bath operates 
at a temperature of 140 to 175 F. 
at a current density of 25 amp., per 
sq.ft. No after-buffing of plated work 
is required, a mirror 
finish is obtained on 
polished work when 
plated for as much as 
2 hr. in a properly con- 
trolled solution. 

Wite-Brass is an alloy 
plate of three metals 
that is claimed to be 
easier to maintain than 
an ordinary brass solu- 
tion. Deposits are at 
the same rate as for an 





ordinary nickel solution. Its advan- 
tages are its silvery color, non-tarnish- 
ing properties and precious metal 
appearance. It can be plated over 
any metal surface and is suitable for 
all types of metal novelties, flat-ware, 
optical goods, reflectors, metal stamp- 
ings; in fact, wherever nickel or silver 
is applied. 


Signal Light-Duty 
Electric Drill 


A light-duty, portable electric drill 
of 14-in. capacity has been announced 
by Signal Electric Mfg. Co., Menom- 
inee, Mich. Designated as Model 
OB-8, this tool is designed for inter- 
mittent service. It is well balanced, 
has an air-cooled handle and a trigger- 
type switch and is equipped with 8 ft. 
of rubber-covered cord. Power is fur- 


nished by a universal motor for 110- 
120 volts d.c. or 25-60 cycle a.c. supply. 
The housing is of durable alloy steel. 
Speed at no-load is 2,950 r.p.m. Weight 
is 7 Ib. 





Murchey Double-End 
Threading Machine 


A double-end, manually-operated 
threading machine with capacity for 
studs up to $9-in. long, is offered by 
Murchey Machine & Tool Co., 951 
Porter St., Detroit, Mich. Hardened 
and ground spindles are mounted in 
pre-loaded roller bearings. The self- 
opening disheads, using tangential 
chasers, have live centers which aid in 
maintaining thread  concentricity. 
Loading is done manually, the chuck 
being air operated. 
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Alemite Drive-Type Grease 
Fittings 

Threaded drive fittings for high-pres- 
sure lubrication systems have been de- 
veloped by the Alemite Division of 
Stewart-Warner Corp., 1826-1852 Di- 
versary Parkway, Chicago, Ill. These 
fittings make their own threads when 
driven into 3¢-in. holes. Tapping oper- 





ations are eliminated. When it is nec- 
essary to replace one of these fit- 
tings, it is simply unscrewed from its 
position and a new one screwed into 
place. 

At present there are four types of 
Alemite threaded drive fittings: Model 
1720 is a straight fitting; 1721, a 30- 
deg. elbow; 1722, a 671-deg. elbow; 
1723, a 90-deg. elbow. All are cyanide 
hardened so that they can be applied 
to steel of 42 to 48 Rockwell hardness. 
They can also be applied to aluminum, 
aluminum alloys, malleable iron, steel 
castings and forgings. 

The original application is accom- 
plished with special drive tools. These 
drive tools are regularly supplied for 
use with a mallet, but they are avail- 
able in styles suitable for use with 
air and electric hammers. 


Ludlum Silchrome 
Stainless Steels 


Ludlum Steel Co., Watervliet, 
N. Y., is changing the grade designa- 
tions of part of its chrome-nickel 
Silcrome series so that in the future 
its stainless grades will be designated 
by numbers indicating as closely as 
possible their composition. Designa- 
tions of grades not listed below re- 
main unchanged. 
Old Designation 
Silerome KA2 
Silerome KA2-S 
Silerome KA2-T 
Silerome KA2-C 
Silerome KA2-MS 
Silerome KA2-EZ 


New Designation 
Silcrome 18-8 
Silcrome 18—8-S 
Silcrome 18—8-T 
Silcrome 18—8—C 
Silerome 18-8—M. 
Silcrome 18-8—-EZ 


assures accurate rolling 
without twisting. Norm- 
ally, two of the rolls 
are driven, but all three 
rolls can be positively 
driven when required to 
enable the machine to 
bend smaller than usual 
diameters. Operating 
speeds are 16 and 82 ft. 
per min. The unit illus- 
trated is Size BO-34, 
having capacity to roll 
8x8xl-in. angles, 18-in. 
beams, 8xl-in. flats and 
proportional sizes in 
other profiles, without 
the necessity of inter- 
changing the rolls. This machine 
weighs 36,500 Ib. and requires a 40-hp. 
reversible motor. 


Calite Alloy BL-28 
Furnace Rollers 


Featuring a centrifugally cast body 
flash-welded to sand-cast neck and 
shaft ends, Calite Alloy BL-28 furnace 
rollers were exhibited at the 1936 
Metal Show by The Calorizing Co., 





Wilkinsburg Station, Pittsburgh, Pa. 
The quality of the weld is illustrated 
in the cut-away roll-section shown in 
the accompanying photograph. 

These rollers may be stressed to 
2,000 Ib. per sq.in. at 1,800 F. and 
750 lb. per sq.in. at 2,000 F. 


“Giant Grip Junior” 


Are Welder 


The Giant Grip Mfg. Co., Oshkosh, 
Wis., is offering a line of four a.c. 
welders, from 90 to 300 amp. capacity, 
to supplement their line of standard 
“Giant Grip” welders. Carrying the 
trade name “Giant Grip Junior,” these 
welders are lighter in weight than the 











standard welders. Two of the models 
have ten amperage-control points and 
the other two have sixteen control 
points. 

Each welder is equipped with a ro- 
tating knife switch with the amperage 
distinctly marked at each position. As 
they are not of the auto-transformer 
type, these welders can be used on 
grounded systems. 





D-H-S Bronzes 


Available for castings or forgings, 
D-H-S bronzes are offered in four 
grades by the Bartlett Hayward Div., 
Koppers Co., Baltimore, Md. High 
compressive strength, ductility, hard- 
ness, resistance to acids and ability to 
withstand wear and shocks is claimed 
for these alloys. They will not score 
contacting metals. These bronzes 
have a very fine and dense grain 
structure. The five constituent metals 
are uniformly distributed. 











Schatz Angle- D-H-S BRONZE (Minimum Properties) 
Bending Rolls GRADE HO, 0.2, nos 3. NO. 4 
° Ultimate Tensile Strength (ibs. per sq. in.)..... 3 5, 5,00 90,000 
The Schatz Mfg. Co., Poughkeepsie, —yieiq' Point......... .. + (Ibs. per sq. in.)..... 95,000 90,000 60,000 45,000 
N. Y., is offering a line of “Schatz- Miastic Tamit............ (Ibs. per sq. in.)..... 60,000 55,000 50,000 40,000 
5 4 ° ° Elongation—per cent in two inches...... ae 12 12 17 25 
Herkules’} ‘ horizontal angle-bending Reduction of Area—per oe eae 12 12 17 25 
. aasll "EE A er ree 240 275 200 185 
rolls. These machines are available Weight—lbs. per cubic inch.................. 275 278 280 .285 





in five sizes with capacity for rolling 
3, 4, 5, 6 and 8-in. angles. Roll design 


Note: Recommended for applications where lineal contact speeds do not exceed 250 feet 
per minute. ° 
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TO THE LOWEST BIDDER? 


“Quite a difference in these bids, Al. 
I was afraid that new fixture you 
wanted was going to cost us a lot of 
money.” 


“There’s too big a difference, Ed. 
That Buckley bid doesn’t sound right 


to me.” 


“TI think it’s a swell bid. The San- 
som crowd must be trying to earn an 
extra dividend. If Buckley can make 
money on it for $300, that Sansom 
shop must think we’re easy marks.” 


“That’s the point, Ed. You know 
darned well that Buckley can’t make a 
living wage at that price. You just 
said you thought it would cost a lot 
more.” 


“We should worry about that, Al. 
If he loses money, that’s his funeral, 
not ours. You haven’t turned philan- 
thropist, have you?” 


“Not that I know of, Ed. 1’m not 
thinking so much of philanthropy, or 
of Buckley, as I am of ourselves. I 


don’t believe we can afford to accept 
that low bid.” 


“Why not, for Pete’s sake? Buck- 
ley’s a good mechanic, and he ought 
to know what fixture work costs. 
Didn’t he used to work for Sansom?” 


“He worked for Sansom all right, 
Ed. And he knows how to make fix- 
tures. He may know what they cost 
to make in the shop. But I’m dead 
sure he don’t know much about other 
costs, such as overhead.” 


“What's that got to do with us, Al? 
Have we got to wet-nurse him till he 
cuts his eye teeth? If he loses money 
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on our job he'll know better next time 
—or he'll fold up. But that’s his 
lookout.” 


“There’s another side to it, Ed. Our 


side, and Sansom’s. 


“Haven’t any stock in Sansom’s have 
you, Al?” 


“Not a share, Ed. I’m all tied up 
here with you. That’s why I don’t 
think we can afford to deal with men 
who don’t know their costs.” 


“But we save money while he’s learn- 
ing, don’t we?” 


“Maybe it might be expensive sav- 
ing.” 


“T don’t get you at ail, Al.” 
“We're interested in a source of sup- 


ply we can depend on when we need 
it. Sansom has always given us good 


BUT 1M LOWEST — > 
, 











service at what I believe was a fair 
price. He gives no evidence of having 
made high profits.” 


“But what about our savings?” 


“Just suppose half of Sansom’s cus- 
tomers went to Buckley. Buckley 
loses money and finally folds up. In 
the meantime Sansom has been crippled 
and may even go on the rocks. Or he 
may go into some other line. Where 
do we get off when we really want 
good fixtures, and in a hurry?” 


“Sounds kind of far-fetched to me, 
Al. This is a competitive age and the 
low man wins.” 


“Unless he’s too low, and _ then 
everybody loses, Ed.” 


Is Ed right in favoring the low bid— 
or is Al's “long time" theory better? 


DISCUSSION 


One Foreman 


The answer to the feasibility of one 
foreman taking care of two shifts in his 
department lies with the management 
and the foreman himself. 

If the management is the type that 
trains foremen, who in turn train their 
workers to be efficient and self-reliant, 


then there is no reason why the fore- 
man cannot delegate a competent man 
as his assistant, in charge nights, and 
there will be no trouble or buckpassing. 

In most cases where trouble arises, 
it can be traced right back to manage- 
ment that does not hire the right kind 
of men for the position: men who fear 
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to train others, so that there will be 
no danger of another taking away their 
job; or men who, although they per- 
sonally can do efficiently any job or op- 
eration under their control, cannot or 
have not the ability to teach and to 
imbue workers with a spirit of self- 
reliance. 

No plant that hopes to be successful 
can have a department head that is 
considered irreplaceable. When a de- 
partment cannot run an extra shift 
without the foreman’s presence, then 


look at the top of the organization 
for the trouble. 
—CnHaAr_Les R. WHITEHOUSE. 


The idea of having one foreman re- 
sponsible for both shifts is thoroughly 
practical, because I have seen it in suc- 
cessful operation at a time when pro- 
duction requirements were vitally im- 
portant—during the late War. Then, 


as now, the essential factors in the 
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success of the plan called for two men 
who had confidence in each other’s 
ability, one to direct and the other 
faithfully to carry out his directions. 
As I recall, the shop force consisted 
of 80 men working days. When in- 
creased orders made a night force nec- 
essary, the assistant foreman took over 
the night assignment, handling about 
60 more men, mostly new hands leav- 
ened with a nucleus of old-timers. The 
day foreman planned and laid out the 
work and stayed about half an hour 
later than his usual quitting time in 
order to talk things over with his night 
subordinate. Thus, the night man’s job 
consisted merely of routine supervision. 
When the night force was dispensed 
with, the assistant foreman went back 
to his day job, more of an asset to his 
company, his foreman and himself. 
—Rosert S. ALEXANDER. 


Bonuses for Toolmakers 


I am strongly in accord with Ed’s 
views in regard to toolmakers receiving 
a better rate rather than to introduce 
bonus systems. Probably the bonus 
systems that are in successful opera- 
tion on production in many plants 
would be successful for toolmakers, if 
the rate fixing could be carried out in a 
proper manner. A bonus rate can be 
fixed by anyone, but to do it right and 
prove it is right requires an individual 
with special training and a wide ex- 
perience in toolmaking. To fix rates 
for some of the complicated press tools 
would tax the ability of the very best 
rate fixers, it being practically impos- 
sible to see beforehand the difficulties 
that may arise. Hence, it is best to 
have good supervision in toolrooms, 
combined with the payment of good 
wages to good men. —A. Ey es, 

St. Albans, Herts, England. 


The firm, according to Ed, which 
divides the bonus into three parts and 
pays one-third if a certain time is kept 
in finishing the job, one-third if the 
tool will stand up for a fixed number 
of pieces between grinds, and the last 
third after the tool is worn out, will 
not succeed in applying the system. A 
bonus for the toolmaker will, of course, 
have the same effect as for the piece 
worker, but it should be paid promptly 
the week after finishing the job. 

The manufacturer in question must 
be a small one where the toolmaker 
does all the work on the tools including 
hardening. Otherwise I can see no 
sense at all in dividing the bonus the 
way he does. Only a very small per- 
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centage of the tools finished today are 

made that way. If so, the system 

does not work for most of the tool- 

makers as their work is specialized just 
as much as in many other trades. 

—A. E. Frisrepr, 

Stockholm, Sweden. 


Rate Adjustment 


Speed of working is definitely en- 
couraged by bonuses, and for this rea- 
son it is more difficult to use them 
where the workers must be more than 
ordinarily accurate. Rates must be set 
to suit the special case of these special 
workers. The rate-fixer, and the man- 
agement behind him, should under- 
stand, appreciate and allow for these 
particular conditions and requirements. 
In this connection, in different tool- 
room jobs there is much greater di- 
versity, both in detail and intricacy, 
than may appear at first sight. The 
scheme should be elastic enough to per- 
mit of adjustment when conditions 
warrant. Here the toolroom chief 
should be allowed his say. A memo 
from him on an authorized form might 
answer the purpose. 

—W. R. NeepraM, 
Stafford, England. 


Jam Threads 


Jam threads can never be as effi- 
cient as cotter pins for preventing 
nuts from slacking back. The tight- 
ness is due to the difference in the 
angle of the threads. Threads mated 
together tend to wear one another to 
the same angle, and the tightness dis- 
appears after the nut has been undone 
a few times. Another objection is 
that the male and female threads do 
not make contact over their entire 
surfaces as with perfectly fitting 
threads. Therefore, local parts of the 
threads may be severely overloaded. 
This results in these parts spreading 
so that the difference in the angle is 
reduced. When tightness in any 
threaded connection is due only to 
local high spots, such connections are 
not to be relied upon even for mod- 
erately heavy loads—W. E. Warner. 


Good As New? 


The question of whether a machine 
should be rebuilt or replaced is one of 
the vital elements in the economic 
planning of a production unit. As sim- 
ple as it may appear, many officials 
sometimes confuse repairing with re- 


DECEMBER 30, 1936 





building and when these are distin- 
guished from one another it usually 
produces a significent conclusion in 
respect to the replacement policy of a 
plant. 

In certain forms of manufacturing, 
precision plus production are factors 
in successful competition. These can- 
not be achieved with the use of old 
equipment regardless of the condition 
it may be in. 

Having had some experience in su- 
pervising departments comprised of 
specialized automatic machines, I have 


found that it is unsound to merely 
“doctor up” a worn, troublesome ma- 
chine of this type in order to keep it 
running. It matter of 
either rebuilding or removing the ma- 
chine from the production unit. 
Rebuilding undoubtedly possesses ad- 
vantages in many 
times managements 
grossed in this policy that they forget 
that new developments are constantly 


becomes a 


cases, but some- 


become so en- 


taking place in the machine-tool indus- 
try which justify replacing older equip- 


ment. —Perter L. Bupwirz. 
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Apprenticeship on Japanese 
Government Railroads 


The following information concerning 
the Japanese Government, Railway 
Systems’ apprentice plan came to the 
Federal Committee on Apprentice 
Training from a personal interview 
with K. Yamaguchi, M. E., Assistant 
Manager of the Ohmiya Workshop, 


who is in charge of apprenticeship. 


Selection of the apprentices is con- 
sidered of primary importance. The 
fact that a youth’s parent is an ex- 
pert mechanic and may wish his son 
to follow in his own footsteps is no 
particular evidence that the son has 
any aptitude for that occupation. The 
fact that the youth himself may show 
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a strong desire to enter into training 
for a particular craft is not considered 
sufficient evidence of his ability, for the 
youth may have an excellent aptitude 
for some other skill regarding which 
he knows nothing. There are many 
more applicants for apprenticeships 
than there are openings so the appren- 
tices are first selected through com- 
petitive examinations covering elemen- 
tary school subjects. The youths pass- 
ing this test with the highest grades 
are then given a combination psycho- 
logical and aptitude test which has 
been worked out with educational 
authorities. The purpose of this test 
is to eliminate the boys with the poor- 
est chance for a successful career in 
the skilled manual occupations. 

As soon as the boys are selected they 
are sent to a special railroad apprentice 
school for half a year where they are 
given a 20-day training in each of eight 
crafts. During this period the work of 
the apprentice is under careful observa- 
tion by the instructors and foremen. 
Each makes a careful report of his ob- 
servations. When the training period 
is over the reports are assembled and a 
decision is made as to which one of the 
eight crafts each boy is to specialize 
in. As soon as the selection is com- 
pleted—this is done entirely from the 
performance reports—the apprentices 
are sent to the various shops where 
their job training is to be given. 

During the job training the youths 
are required to take related school 
training from twelve to eighteen hours 
per week. Apprentices work an eight 
hour day and all classroom instruction 
is considered working time. The re- 
lated instruction consists of such sub- 
jects as shop arithmetic, blue-print 
reading, sketching, materials, shop 
practice, and other subjects related to 
the trade being learned. Great care is 
given to the preparation of text ma- 
terials in order to keep it up to date 
and accurate. Mr. Yamaguchi said that 
the selection and training of the fore- 
men—most of whom are college trained 
—is one of their most important func- 
tions since the foremen are responsible 
for the skill-training of the apprentices. 


Grinding in Railroad Shops 


Grinding seems to be gaining favor 
in railroad shops, in principle as the 
diplomats say, if not in actual prac- 
tice as yet. Rolling of axles and 
crankpins was being carried on in two 
shops recently visited but in both cases 
the men expressed a preference for 
grinding. The seed that has been sown 
by advocates of grinding may be get- 
ting ready to sprout. 
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A directory of practically everything that 
a metal-working plant buys. 


It will help 


you all through 1937 in selecting machine 
tools, small tools, auxiliary equipment, 


materials, and supplies. 








Typical Management and Production Executives Tell How Useful This 


Buying Reference Issue is ...... 





DOEHLER DIE CASTING CO. 


"It will be passed around to all executives 
and will then be retained for reference 
purposes, in connection with specifications 
in the buying of equipment." 


Vice-President 


AMERICAN LOCOMOTIVE CO. 
"This issue will be filed in our Engineering 
Department for reference purposes.” 


Manager 


LALANCE & GROSJEAN CORP. 
"The writer is holding it near his desk for 
reference as he finds opportunity.” 


Secretary 








REYNOLDS WIRE CO. 


"We plan to use it when occasion arises 
to purchase items described therein.” 


Treasurer 
REMINGTON ARMS CO., INC. 
“It will be of great service to us." 


Equipment Engineer 


HELLER BROTHERS CO. 
"We find this catalog very useful." 
Asst. General Manager 


MACKINTOSH-HEMPHILL CO. 
"We find it very helpful.” 


Superintendent 





JOSEPH T. RYERSON & SON, INC. 
"We intend to use this in our plant pur- 
chasing department as an additional direc- 
tory or buyer's guide.” 

Operating Superintendent 


LONG MANUFACTURING CO. 


“Our manufacturing and purchasing depart- 
ments should be benefited by the assis- 
tance this catalog will give them in help- 
ing solve their equipment problems." 


Secretary-treasurer 


SAGER LOCK WORKS 


“The Where-to-Buy Directory will undoubt- 
edly be of much use to us in purchasing." 


Assistant Works Manager 





Typical Purchasing Agents also ..... 








CHEVROLET-MUNCIE 
(Division of General Motors Corp.) 


‘Information contained in it will prove to 
be of decided practical service to me 
Kindly place my 


throughout the year. 


name on the list for your 1937 edition." 


Purchasing Agent 


CADILLAC MOTOR CAR CO. 

“We have turned this number over to 
our buyers of machinery and repair parts. 
We know it will prove to be very useful 


for reference." 
Purchasing Department 





HUDSON MOTOR CAR CO. 

"This will find a useful place in our files, 
for reference as to various suppliers of 
machines and equipment.’ 


Purchasing Agent 








AMERICAN BRIDGE CO. 
"| find this very helpful." 
Purchasing Department 


ANCHOR CAP & CLOSURE CORP. 

“Our practice in the past has been to 
place publications of this type in the refer- 
ence files of our Purchasing Department, so 
they are readily available throughout the 
We would like the 1937 edition, as 
we are certain that it will be helpful." 


year. 
Purchasing Agent 


INTERNATIONAL BUSINESS MACHINES 
CORP. 

“We are placing this publication in our 
catalog file and will use same for reference 


purposes when the occasion arises.” 


Purchasing Agent 





NATIONAL TRANSIT PUMP & 
MACHINE CO. 


"We like it very much. It will be retained 


close at hand for future reference.” 


Purchasing Agent 


GENERAL ELECTRIC CO. 
(Bloomfield Plant) 
“| am sure that reference to this magazine 
from time to time will be of great help 
to me." 
Supervisor, Order and 
Service Department 


AMERICAN STEEL FOUNDRIES 


"We will be very glad if you will send us 
your 1937 number, as we believe that this 
magazine will be referred to a great many 
times during the year." 

Supply Agent 


ANNUAL REVIEW & CATALOG NUMBER 


COMING .... JANUARY 27 
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NUMBER 16 SPIRAL BEVEL AND HYPOID GENERATOR 


@ A massive rigid machine with precision cutter requirements... a new and simplified 


reflected in every gear it generates . . . insures calculating system speeds the set up. 


uniformity ... cuts an exceptionally smooth Capacity: 18” pitch diameter, 10 to 1 ratio, 


tooth . . . flexibility of cutter settings minimizes 2% diametrai pitch. 


GLEASON WORKS ROCHESTER, 





ELLIPTICAL 
GIRTHS 


ror PERMANENT 
i GG UT NG | 
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Added Strength - - - Added Profits 


A rigid bed is the first requirement of an accurate lathe. Lodge & 
Shipley elliptical girth lathe beds produce a degree of strength 
' and rigidity impossible with the conventional square girth design. 
That added strength means faster cutting speeds and greater 
| metal removing possibilities without sacrifice of accuracy. You 
better than anyone else know what faster production means to 
your profits. Let us show you what Lodge & Shipley lathes can 
do for your production. 


THE LODGE & SHIPLEY MACHINE TOOL CO. 


CINCINNATI OHIO, U. S. A. 
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A SYMBOL OF A DEFINITE STANDARD 
OF WORTH 
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Bees you cost-cutting Fete machines or Fecopr tis | 
ines, depending upon which machine meets — 


ake new ... fast... hydraulically oped. 
nal ay ~Broach Machines, in addition to our — 
f manufacturing milling machines, gives 
| ortunity to select cost-reducing equip- 
mee for your work. We shall be glad to 
se machines with you. 
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DRED OREO BLOB EEL LEDOLG 


CONTINUAL 


ln business for 102 years — building turret 





lathes for the last 88 years—thus reads the 
history of J&L. Always a pioneer in new 
development, the Jones &® Lamson Machine 
Company enters 1937 with the most complete 
line in its history; a line that is completely 
modern; a line so advanced in design that 
its labor-saving features establish it as the 
leading money-maker in its field. 


JONES & LAMSON MACHINE CO., Springfield, Vt., U.S.A. 
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Production Increased 
from 70 to 


ap Shape 






THE CUTTER 


THE WORK 











@ Special designs "six-prong' Gear Shaper 
cutter for cutting three involute-sided slots 
in a synchromesh clutch gear. Cutter is in- 
dexed as each tooth becomes dull, until all 
six teeth have been used, when the cutter is 
removed and resharpened. 


The Fellows Line of Products includes: 


GEAR SHAPERS @ HOURGLASS GEAR SHAPERS @ COMPLETE LINE OF CUTTERS @ THREAD GENERATORS @ MASTER GEARS @ LAPS AND LAPPING MACHINES 
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120 per hour 








The job is the cuiting of three involute-sided 
slots in the hub of a synchromesh clutch gear, 
below the level of the rim of the blank. 





The work was formerly done on a special Full automatic operating cycle: the first of 3 slots is cut, 
. ‘ ; . the cutter backs out without stopping its high speed 
| machine of single-purpose design which pro- reciprocation, the work indexes and the cutter feeds in 
. again—repeating for the third slot, when the machine 
duced 70 pieces per hour. stops. A new blank is loaded and the automatic cycle 
repeats. 


A standard High-speed Gear Shaper ar- 
ranged with automatic electrical control for 
indexing of the work and machine operation 
increased production from 70 to 120 pieces per hour. 


A special cutter having six prongs or teeth is used. This cutter is recip- 
rocated but does not rotate. As each tooth becomes dull, the oper- 
ator indexes the cutter to bring another tooth into operation. This is 
repeated until all of the teeth are dull, when the cutter is removed 
and resharpened. 





This is another example of the extreme versatility of the Gear Shaper 
Method and illustrates how a standard Gear Shaper can be adapted to 
special work to increase production and lower costs. 


THE FELLOWS GEAR SHAPER COMPANY 
Springfield, Vermont 616 Fisher Bldg., Detroit, Mich. 


INES FELLO \ \ S BURNISHING GEARS e¢ TESTING EQUIPMENT e@ HELICAL CUTTER SHARPENERS 


*~GEAR SHAPERS- 
AND GEAR SHAPER CUTTERS 
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CAVE TIME + POWER |; 





IN TAPPING |s 





COLLAPSIBLE 
TAPS 
Style LF 





RECEDING CHASER 
COLLAPSIBLE 
TAPS 


Style LM 


<Q p> 
* -s ppt 

. TR va 

ADE TP 
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STRAIGHT OR TAPERED THREADSe 





+» for TAPPING STRAIGHT THREADS 


The LANDIS Style LT Collapsible Tap—a recent development—is 
a sturdy production tool for tapping straight threads. Where thread 
length does not exceed chaser length, it can also be used for taper 
thread tapping. 


All operating parts of the Style LT are of steel with parts subject to 
wear either heat treated or hardened and precision ground. 
These taps are of rugged construction with rigid chaser support. 


They can be depended on for positive action, accuracy and long 
life. Bodies can be used for either right or left hand threads. 


LANDIS Style LT Taps may be used as either stationary or rotary 
taps and are easily converted for either service. 








The LANDIS Style LM Receding Chaser Collapsible Taps—designed 
for tapping tapered threads in any machineable material—assure 
more and better threads at lower cost. They are guaranteed to 
produce threads well within the tolerances specified by National 
Screw Thread and API. 


These are all steel taps—with parts subject to wear either heat 
treated or hardened and precision ground. They can be depended 
on for highest accuracy and efficiency. 


Style LM Taps may be used for either stationary or rotary service. 
Conversion for use in either service is easily and quickly accom- 
plished. The tap body is adaptable for either right or left hand 
threads. 





Collapsing action which frees chasers from work and 
permits removal of tap without reversing it. 


Tap Head is detachable, permitting the use of taps 
of various sizes and capacities on the same tap body. 


Chasers of high speed steel. Thread form as well as 
locating and supporting surfaces are precision ground 
after hardening. Chasers | supported and held 
in position on hardened and ground seats, 


Diametrical adjustment provided to obtain required 
thread size and compensate for chaser wear and 
regrinding. 


Built in five sizes and cover a combined range from 
1%" to 1344” inclusive. 


For complete details of the Style LT, write for Bulle- 
tin No. G-83-2. 


‘for TAPPING TAPERED THREADS 


7 
taluung ° 

An adjustable cam which cuts two tapers of any com. 
bination (on 4” taps and larger). 
A receding chaser action insures low and uniform 
cutting strains and results in longer chaser life, 
— thread accuracy and smoother thread finish. 
‘ower consumption is reduced by this feature of 
operation. 
Ground thread form guarantees accurate work and 
long life. 
An oversize adjustment compensates for diametrical 
reduction due to chaser wear. 
A diametrical adjustment is provided for close or 
loose fits. 
Detachable head permits the use of several head 
sizes with the same tap body. 
Wide flutes afford liberal chip clearance. 
Clamping screws afford quick and simple adjustment 
for thread length. 


Built in five body sizes and in nineteen head sizes 
from |” to 12” inclusive. 


For complete details, ask for Bulletin No. G-8!-2. 


LANDIS MACHINE COMPANY, INC. 
Waynesboro, Pa. 
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it is a cold world inside of an electric refrigerator. 
That is, if the compressor unit is operating efficiently. 
Properly ground parts contribute much to this. 

Many refrigerator manufacturers are, as a conse- 
quence, using modern Landis Hydraulic Grinders. 
Such parts as eccentric shafts (the set-up shown here), 
crankshafts and pistons are being ground accurately 
and rapidly. The result is a better product at less cost 
and greater user satisfaction. 

In many other fields Landis equipment is proving a 
large factor in the securing of similar results. 218 


LANDIS TOOL CO. 


WAYNESBORO, PA. 
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Station Type Machines 
“HOLEUNIT’ Construction 


@ NATCO HOLEUNITS are flexible and interchange- 
able . . . are completely self-contained and no connec- 
tions other than electrical are required. They represent 
the result of years of experience in building high 
production multiple head multiple spindle drilling, 
boring and tapping equipment ... and they make 
possible the building of highly specialized machines 
for high production ... yet they are standard in 
every respect. 

@ Equipped with a semi-automatic hydraulic feed, 
these NATCO HOLEUNITS will operate at any angle. 
They may be arranged in groups to perform all the 
required operations on a casting with a single handling. 
Should the part for which the units are arranged be 
altered or discontinued, it is only necessary to re- 
arrange the units, equip them with new spindle boxes 
and the machine may be used for an entirely different 
piece of work. 

@ Illustrated at the right is a NATCO Station Type 
machine . . . distinctly a single purpose machine built 
to perform a total of 64 drilling, boring, chamfering, 
rough and finish reaming and milling operations on a 
cast iron cylinder block ... yet the machine is built 
of standard NATCO HOLEUNITS .. . and may be 
altered as required with a minimum of expense. 

@ NATCO HOLEUNITS are built in a variety of 
sizes and capacities. Call, wire or write for a NATCO 
representative. Investigate these NATCO HOLE- 
UNITS today. 


Here is theN ATCO method : 
of Building High Production Drilling, Boring 


and Tapping Machines with FLEXIBILITY 


@ It’s our business to lower your costs and in- whether they can save you money. Send in your 
crease your profits. Get a step ahead of com- prints or call a NATCO representative today. 
petition and lower your costs now. NATCO 
Engineers will be glad to study your drilling, 


boring and tapping problems. Without any sort West Wacker Drive; Detroit Office, 409 New 
of obligation on your part we will make a Center Bidg. Factory and Home Offices, The 


careful survey and lay our recommendations National Automatic Tool Co., Richmond, 
before you . . . then you be the judge as to Indiana, U. 5. A. 


NATC Drilling, Boring, 
and Tapping Equipment 








@ Chicago Office, 2009 Engineering Bldg., 205 
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Accuracy of Work with Minimum Spoilage is a natural 
order of things on Mult-Au-Matic Production. 


This is so because of the Accuracy built into the 
machines themselves. 


And besides—the human element of inaccuracy has 
been eliminated through design and automatic operation. 


It, therefore, applies that alone through the Accuracy 
phase of manufacturing, the Bullard Mult-Au-Matic 
affords a means toward Improved Profits. 


Bullard estimates on your work consider and assure 
machining Accuracy to your specified Standards. 


Consider, Investigate, and Compare Mult-Au-Matics 
for your next order of plant Equipment. 


THE BULLARD COMPANY 


Bridgeport, - - Connecticut 
gep 
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THE FORCES 


Theories may sound good but it takes action... 
Live Action to keep machinery tight! No bolt or nut 
ever loosened initially from vibration or shock be- 
cause it turned backwards upon its threads. The friction 
and adhesion in the threads is infinitely more than 
enough to resist backward turning due to vibration 


and shock so long as the pressures set up by the wrench- 
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THESE || | | | 
: CANT BE FOOLED 


NOTHING LESS THAN A SUFFICIENT RANGE 


OF Lite Action CAN COMBAT 


OF WEAR AND VIBRATION... 





4 


ing in the original assembly are maintained. Only a 
SPRING WASHER can do this. 


There is no substitute for a spring washer 


SPRING WASHER INDUSTRY 
616 WRIGLEY BUILDING, CHICAGO, ILL. 


ONLY A SPRING WASHER HAS LiveAction! 
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PROGRESSIVE 








No. 10 Plain Milling Machine 


—a new electrically controlled production unit for the rapid manufacture of small parts, 
combining many of the proved design features of the successful new design No. 12 Plain 
Milling Machine . . . and many advanced construction features of the increasingly popular 
“Light Type.” 


No. 0 Omniversal Milling Machine 


—redesigned to incorporate an omniversal milling head that can be, used on the side of the 
machine or in either of the overarm locations—added versatility for this unique machine tool. 


No. 2 Wire Feed Screw Machines 


Motor Driven and Overhead Driven 


—new in design with new features that make these semi-automatic machines more profitable 
on short runs or second operations, due to higher spindle speeds—broader range of work 
—high ratio between high and low speeds. 


No. 00 Automatic Screw, Turret Forming 
and Cutting-Off Machines | . 


—redesigned to provide for increased spindle speeds to 6000 R.P.M. and increased capacity ! 
to 344” dia. (1/2” for light work), giving maximum production regardless of the material. 





BROWN & 


Vavarery ta ak 
during 1[936— 








a No. 20 Plain Grinding Machine (10’ x 13”) 


—a new production grinder employing proved design principles of electrical control 
in a sturdy machine, giving increased productive capacity and more closely controlled 
accuracy. 


& No. 22 Plain Grinding Machine (10’ x 36’) 


—another new production grinder, similar to the No. 20, but of larger capacity in length. 


« No. 10 Cutter and Tool Grinding Machine 


—a new advanced design motor driven machine. Reduced height and convenient loca- 
tion of controls enable cut to be watched from a single operating position. 


May we send detailed information on these progressive 
| IBS developments in modern machine tools?’ BROWN 
& SHARPE MFG. CO., Providence, R. L, U. S. A. 









SHARPE 


SWITCH TO 
High Speed 


FOR GRINDING ECONOMY 





MANUFACTURERS seeking 
cost reductions through mod- 
ernization of plant equipment, the 
grinding department may offer im- 
portant opportunities for savings. 
The past ten years’ progress in abra- 
sive wheels and machines has now 
made high speed available for nearly 
every grinding operation. 

Modern abrasive wheels, speed- 
bonded with Bakelite Resinoid, have 
established new performance rec- 
ords throughout industry. In snag- 
ging work, for example, they oper- 
ate safely and continuously at 
speeds as high as 9,500 s.f.p.m.; in 
cut-off, up to 16,000 s.f.p.m. They 
save time, decrease wheel-dressing 
and produce better finish. 

Important characteristics of 
Bakelite Resinoid bonded wheels 
that permit such accelerated opera- 
tion, are: great strength to resist 
chipping and breakage; heat resist- 
ance to prevent softening and gum- 
ming; and porous structure that 
insures cool operation. 

In a growing number of instances, 
manufacturers have cut grind- 
ing costs 30% to 50% by adopting 
Bakelite Resinoid bonded wheels. 
Ask your abrasive wheel supplier 
about these speed-bonded wheels 





STRAIGHT WHEELS 


for your plant. Leading wheel man- 
ufacturers make them. Write for 
our informative booklet 14G,“High 


Speed Abrasive Wheels.” 


BAR ELIT t GOs s ADI ae ses eran: AVEN US, -BREW YORR,. Meh 
BAKELITE CORPORATION OF CANADA, LIMITED, 163 Dufferin Street, Toronto, Ontario, Canada 


BAKELITE 


~ 6 Par. 
The registered rode morts shown above dunnguish moteriat 
eamtocnved by Boteite Coporemon Under the captal “Bs the 


BONDED WHEELS 
FOR ECONOMICAL HIGH SPEED GRINDING 
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HARDINGE 


PRECISION 
BALL BEARING 
BENCH LATHE UNITS 








MODERN HARDINGE "CATARACT" PRECISION BENCH LATHE UNIT WITH PRELOADED BALL BEARING SPINDLE 


FIVE SIZES FOR 
PRODUCTION, TOOL-ROOM AND LABORATORY DEPARTMENTS 





HARDINGE BROTHERS, INC. + + ELMIRA, N. Y. 
CHICAGO — NEW YORK — DETROIT 
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TEXACO 


PROLONGS 


ou find Texaco at work everywhere — in 
s the power-houses, in the machine-shops, 
in gear-driven equipment. 

One notable example of Texaco at work is 
the performance of Crater in lengthening the 
life of gears. 

This lubricant cushions gear teeth in a 
pressure-proof, wear-defying film that resists 
the wiping action of gears in mesh. Reduces 
nerve-racking gear noise. It clings to metal 
surfaces, lasting several times as long as ordi- 
nary lubricants. 

Apply Crater and experience a quieter, 
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sear life 


more trouble-free, dependable performance 
from your gear-trains. The Texaco-trained 
representative will be glad to provide prac- 
tical engineering service to prove the econ- 
omies of Texaco Products. 


oe Se 
THE TEXAS COMPANY 
135 East 42nd Street . New York City 


Nation-wide distribution facilities assure prompt delivery 


- 


READ THIS BOOKLET 
—32 pages of money-saving in- 
formation for all who operate 
gears or wire rope. Shows 
where to use Crater and how. 
Illustrates simple devices for 
applying Crater to wire rope. 
Write for your free copy. 


FOR WIRE ROPE — Crater seals each 


wire of each strand in a tough, viscous, 
waterproof coating that clings despite high 
speed, heavy loads, in hot or cold weather. 
Remarkable for slushing idle machinery 
to protect against rust and corrosion. 
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Industrial Lubricants 
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XTRA set-ups take time 
and cost money. Save both with a Van Norman 
Universal Miller. The cutter head can be easily and 
accurately set at any angle from vertical to horizontal; 
the ram on which the main cutter head is mounted 
can be moved in or out over the column quickly and 
easily. No time wasted in repeated set-ups. No chance 
for inaccuracies to creep in. Flexibility, ease of adjust- 
ment and ability to handle a wide range of work 


have made Van Norman Millers preferred to all 
others for toolroom, pattern shop 


and experimental work. Write 
for bulletins. 


VAN NORMAN 
MACHINE TOOL CO. 


SPRINGFIELD, MASSACHUSETTS 
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Another reason why P&W Jig Borers are 
industry’s first choice 


His cylindrical piece. one of several, required ac 
f pestis spaced radial holes, precision bored. The 
Pa W Jig Borer with a tilting rotary table did the job 
quickly. There were no special tools to make, and no 
troubles. 

PaW Jig Borers have been doing jobs like this since 
1917. 

When you buy a PaW Jig Borer you buy twenty 
years of experience in building precision boring equip- 
ment. plus Pratt & Whitney accuracy in every detail. 
That is why these machines are producing dividends in 
hundreds of shops—and are the first choice of men who 
know good equipment. 


Send for P&W Jig Borer literature today. 


PRATT & WHITNEY DIV. 
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efficiency and convenience 


SELLERS HORIZONTAL 
Boring, Drilling and. 
Milling Machines with the 


SELLERS UNIT HEAD 
| s 


Production Capacity with Tool Room Accuracy 
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“AMERICAN” 


AUTO-OILED 


SHAPERS 


60% ahead in productivity 


LATHES 
RADIALS 
SHAPERS 


Tue “AMERICAN” Auto-Oiled Shaper sets a new standard 
in quantity and quality of work produced. 


Measured against the performance of shapers only ten years old, 
the new “AMERICAN” has demonstrated its ability to produce 
50% more work in a given time. 


This tremendous increase in productivity has been achieved not 
only through greater power and rigidity, but through vastly im- 
proved convenience in control. Quality of work, too, has been 
stepped up and greater durability provided. 


Another feature which contributes to remarkable performance is 
automatic lubrication. As its name implies, the “AMERICAN” 
Auto-Oiled Shaper is automatically lubricated throughout. Every 
bearing, gear, the bull wheel and rocker arm, and all their parts, 
ram guide ways and multiple disc driving clutch are constantly 
flooded with filtered oil under constant pump circulation. 


Other features which stamp the “AMERICAN” modern and! 
which assure outstanding performance are fully described in 
Catalog No. 200. Write for your copy. 


THE AMERICAN TOOL WORKS CO. 


CINCINNATI 


DECEMBER 30, 
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AN OLD-AGE PENSION LAW FOR MACHINES | 


HERE may be machines in your plant working 
for your competitors. Any machine not produc- 
ing as much as its modern counterpart is wasting 
your money, adding to your costs, reducing your 
profit. Junk it. 
Turret Lathes, for example. The new Warner & 
Swasey Turret Lathes show an average increase in 


production of 30% over 1929 machines. 


That 30% can be almost pure net profit to you. One 


shop, typical of scores, cut production time 87%— 








from 6 minutes per piece to 45 seconds—without 
increasing overhead! 

Everyone is benefited by a new Warner & Swasey 
Turret Lathe——operator because he can make 
more money on shorter hours; your customer be- 
cause you can deliver better precision and value; 
you because you make more money. May we show 
you concretely what these improved Turret Lathes 
could do in your shop? 


Write us today. 
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How Would You File Large 
Rolled Tracings? 


Ss. A. INSCOE 
Wolverhampton, England 


In reply to the above query (AM— 
Vol, 80, page 328), I would say that 
the first essential for any filing system 
would be that the tracings be lettered 
or numbered with symbols to indicate 
special machines or tools, models, 
groups, types, parts, general assem- 
blies or material lists. By compiling 
a full and complete reference list of the 
establishment’s undertakings and sepa- 
rate manufacture in correct sequence, 
under name and group headings, a card 
index of the tracings classified under 
symbol headings may be arranged to 
correspond. 

The tracings may then be grouped in 
any convenient manner, either for 


Al | 


TRACING NUMBER FILENo. —s 
PART GENERAL ASSEMBLY ; 









































The index card has a pocket in which 
is kept a requisition slip initialed by the 
drafting room clerk. The slip shows 
whether the tracing is in or out and, 
if out, who has it 


housing a number of similar lengths, 
thickness, importance, or in correct se- 


quence. As the tracings in this case 
are rolled, it would be advisable to 
roll them around light wooden sticks, 
at each end of which should be at- 
tached a disk bearing the symbol corre- 
sponding to the reference list. If the 
drawer front is numbered and could be 
arranged with a hinged flap immedi- 
ately exposing the whole contents to 
view, selection of the tracing wanted 
would be facilitated. 

A type of index card for rolled trac- 
ings is shown in the illustration. This 
card has a pocket and is a lead or guide 
card for a particular group. Those im- 
mediately following bear relation to it 
and have succeeding file or tracing 
numbers, but all the tracings of that 
group may not be housed in the same 
file. 

When requisitioning any tracing, the 
person may know either the part or the 
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tracing number, and he makes out his 
requisition accordingly. Reference to 
the card index will indicate the file 
number and the section where that par- 
ticular tracing is kept. In this in- 
stance, the requisition slip is initialed 
by the drafting-room clerk and is filed 
in the pocket of the index card, so that 
if this tracing is again called for, refer- 
ence to the slip in the file card will im- 
mediately indicate whether or not it 
has been returned, and if not returned, 
who has it. 

Other systems vary slightly in de- 


tails, but this method of cross refer- 
ence between list and card index, with 
groupings of components and the hous- 
ing of tracings according to size, has 
been found to be quite simple and 
efficient. 


Drilling Very Small Holes 


c. G. WILLIAMS 


The suggestions made by John R. 
Godfrey (AM—Vol. 79, page 866) are 
good, but in drilling holes from 0.006 
to 0.012 in. in diameter, using hand 

















































feed, it is the exceptional operator 
who would not break enough drills 
to make the job quite expensive. 

An inexpensive automatic feed can 
be applied to most high-speed sensi- 
tive drills, yet it can easily be re- 
leased to permit removing the drill for 
cleaning or after the hole has been 
drilled to the required depth. Such a 
device would give a constant feed, a 
thing almost impossible under hand 
feed control. 

A clamp could be placed on the 


machine to hold a magnifying glass, 
so that the operator could constantly 
watch the action of the drill and not 
be compelled to be continually plac- 
ing the glass in the eye or contorting 
the face to hold it there. 


Tolerances on Materials 


Fabricators of products using metal 
sheets or rods have come to depend 
largely on the accuracy of these ma- 
terials as they come from the makers. 




















% Smooth Acceleration and 
Deceleration 


% Accurate Stepless Speed 
Control . . . Minimum to 
Maximum in either direc- 
tion 

% Automatic Load Indication 
and Overload Protection 


% Flexible Location with 
Hand, Automaticor Remote 
Control 


* High Efficiency, Low Main- 
tenance 


%* Smaller Size, Lower Cost 
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ESPREAD praise endorses the 


New Oilgear Fluid Power Vari- 
able Speed Transmission. Production 
men say its performance amazes them. 
It provides hairline accuracy of speed 
control; steplessly variable speed; even, 
positive speeds; smooth acceleration and 
reverse; a complete range of automatic 
and hand operation. The new simplified 
design makes Oilgear compact, widely 
adaptable and low in price. You will want 
full information about the 
transmission that is upset- 
ting production figures in 
many lines. Bulletin 60000 
sent free. THE OILGEAR 
COMPANY, 1309W. Bruce 4 
St., Milwaukee, Wisc. 


OILGEAR 





SPEED 








Consequently large suppliers pay care- 
ful attention to sizes and have 
adopted standard commercial toler- 
ances for their materials. Some of these 
tolerances are quite small, are given 
in thousandths of an inch, and are usu- 
ally all plus and minus. If unilateral 
tolerances are demanded, that is all 
plus or all minus, they must be double 
the bilateral tolerance. Knowing these 
tolerances the designer and fabricator 
can often effect economies by elimi- 
nating unnecessary operations. 


Back Numbers 


A set of back numbers of American 
Machinist complete with indexes and 
beginning with Vol. XVI may be pur- 
chased by anyone who is interested. 
There are sixty-five volumes in all but 
only the first six are actually bound. 
The price is subject to negotiation with 
the owner, L. H. Blood, Morrill, Ken- 


tucky. 


TRADE 
PUBLICATIONS 


ABRASIVE GRAIN Sizes. Simplified 
practice recommendation R118-36, cov- 
ering abrasive grain size standards, has 
been published by the National Bu- 
reau of Standards, U. S. Department 
of Commerce. Copies are available 
from the Superintendent of Docu- 
ments, Washington, D. C., at a price 
of 5 cents each. 


APPRENTICE TrRaIninG. The Cincin- 
nati Milling Machine & Cincinnati 
Grinders Inc., Cincinnati, Ohio, has 
published a $2-p. booklet describing 
its apprentice training cougses. The 
title is: The Training School. 


Arc Wewpers. The Model SA-150 
are welders are described in a folder 


offered by the Lincoln Electric Co., 
Cleveland, Ohio. 


Burnisuinc Rouiers. Haynes Stel- 
lite Co., Kokomo, Ind., announces 
publication of a 4-p. illustrated folder 
describing its line of burnishing rollers. 
Eight styles are available, six are 
mounted on double opposed roller bear- 
ings and two are keyed for shaft 
mounting. 


Drop Foreinc. The Chambersburg 
Engineering Co., Chambersburg, Pa., 
is mailing reprints of a paper “Devel- 
opments in Modern Drop Forgings” 
by R. E. W. Harrison, vice-president. 
This is reprinted from the September 
and October, 1936, issues of Heat- 
Treating & Forging, and is a continua- 
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tion of a paper published in February 
and March, 1936. 


Fizxiste Covupuinc. The Boston 
Gear Works, Inc., Hancock & Hay- 
ward Sts., North Quincy, Mass., has 
published folder Form No. 7-36 in 
which is described the Symbol FCB 
flexible coupling. This three-jaw coup- 
ling is equipped with hardened and 
ground steel balls in contact with the 
hardened jaw surfaces. 


Gace Biockxs. The Johansson Divi- 
sion, Ford Motor Co., 3674 Schaefer 
Road, Dearborn, Mich., offers a fold- 
er, Form 7540, describing gage block 
set No. 16 and various accessories for 
use by the individual mechanic. Five 
gage blocks that will make 31 different 
size gages in steps of 0.0625 in. are in- 
cluded in this set. 


Gear Cuucks. Garrison gear chucks, 
designed for use on any standard ma- 
chine and for any type of gear, are 
described in a folder offered by the 
Garrison Machine Works, Inc., Day- 
ton, Ohio. 


InpustRiIAL Ovens. The Gehnrich 
Oven Corporation, Skillman Ave. & 
35th St., Long Island City, N. Y., has 
published Bulletin No. 102 and Bul- 
letin No. 103 describing their line of 
industrial ovens, dryers and air heat- 
ers. These units are available for bak- 
ing, drying and heat-treating opera- 
tions. 


InpustRiAL Toots. Catalog No. 
387-M, announced by Bonney Forge & 
Tool Works, Allentown, Pa., describes 
the Bonney line of wrenches, wrench 
sets, and other industrial tools. 


InpustRIAL Wirinc Survey. The 
Anaconda Wire & Cable Co., 25 Broad- 
way, New York, N. Y., is offering a 
booklet which comprises an industrial 
wiring survey booklet designed to fa- 
cilitate investigation of the condition of 
electrical equipment and wiring in in- 
dustrial plants. Space is provided for 
recording findings. 


Latue Converter. The Master Ma- 
chine & Tool Co., Armour & Erie Sts., 
North Kansas City, Mo., has published 
a bulletin describing the lathe con- 
verter units which make possible drill- 
ing, grinding, hobbing and milling op- 
erations on standard engine lathes. 


Latues. The South Bend Lathe 
Works, South Bend, Ind., has pub- 
lished a 24-page catalog announcing 
the 1987 Model 9-in. work-shop preci- 
sion lathe. Over 150 illustrations are 
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used to show the features and applica- 
tions of this screw cutting lathe. 


Jessop Steers. The Jessop Steel 
Co., Washington, Pa., has announced 
publication of General Catalog No. 5 
which lists and describes the steels 
offered by this company. 


Leipzig Trape Farr. A stiff binder 
containing 24 technical reports on 
equipment shown at the 1936 Leipzig 
Trade Fair, Technical Division, has 














been prepared by the technical staff 
and can be secured from the New York 
office of the Fair, 10 E. 40th St. The 
reports are in English and are well 
iliustrated. They have been written by 
qualified engineers in the various fields 
represented. These major divisions are 
included: Prime Movers and Service 
Machines; Constructional Materials 
and Their Treatment (machine tools 
and small tools fall in this section); 
Electrical Engineering; Building; Tech- 
nical Processes. 


Ryerson Flame Cut Plates 
Lower Mfg. Costs 





Intricate Parts Quickly Cut from 
Steel Plates—All Grades 


[MU ANUFACTURERS using Ryerson flame cut plates are saving 
both time and money. Strong rolled steel parts are quickly 
and accurately cut from mild, high carbon, or alloy quality steel. 
Experienced Ryerson operators with modern and complete equip- 
ment can produce any number of pieces to the most exacting 


specifications. 


Large stocks of steel assure immediate production of your require- 


ments. 


Let us show you what this Ryerson Service can save you. 


Send sketch or blue print for quotation and ask for Bulletin 88 
which shows many parts now being produced by this method. 


Joseph T. Ryerson & Son, 


Ine., Chicago, 


ye <4 Philadel. 


phia, Cincinnati, Cleveland, Det Detroit, 
Boston, St. Louis, Jersey he 





s Tt 6 G - 


ERSON 


SERVICE 
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Mamne Lists. The Marketing Re- 
search Div., Department of Commerce, 
Washington, D. C., has published a 
“Directory of Mailing List Houses.” 
This directory is available free of 
charge to business men who request 
copies on their business letterheads. 


Materia Hanpuinc. A folder, 
Form G-—436, describing and illustrat- 
ing various applications of material 
handling equipment has been pub- 
lished by the Cleveland Crane & Engi- 
neering Co., Wickliffe, Ohio. 


Monet Mertar. A 48-page bulletin 
recently published by the International 
Nickel Co., Inc., 67 Wall St., New 
York, N.Y., describes numerous ap- 
plications of monel metal. This book- 
let is illustrated throughout and has 
been prepared primarily as a guide 
book for the engineer. 


Motor Drive Unit. The Stark 
Tool Co., Waltham, Mass., is offering 
a folder describing the Stark motor 
drive unit bench lathes, millers and 
other bench machines. The unit 


NEW 1937 


SOUTH BEND @xecision LATHES 


Modern Lathes for Modern Industry 


No. 8114-C 15” x 6’ Under- 
neath Belt Motor Driven 


Tool Room Lathe, 
complete as shown 


9” TO 16” SWING 
PRECISION 
LATHES 
WITH DOUBLE 
WALL APRONS 
AND 
HARDENED 
SrtEEeu 
SPINDLES 





ea 


906% 


THE new 1937 Series, 
South Bend Lathes are 
recommended for the finest 
and most accurate work in 
the tool room, machine shop, 


manufacturi plant, and 
laboratory. ered in sizes 
9” to 16” swing, in bed lengths 
from 3’ to 14’, Motor Drive 
and Countershaft Drive. 
Catalog No. 96 shows the new 1937 
Series South Bend Precision Lathes 
in all sizes and styles. A valuable 
book for the shop man, engineer, 
and plant executive. Sent free, 
postpaid, upon request. 
SOUTH BEND LATHE 
WORKS 
953 East Madison Street 
South Bend, Indiana, U. S. A. 





mounts beneath any bench and drives 
through a single flat belt. Three speed 
changes are available through the gear- 
box between the motor and the driving 
pulley. 


Power Screw Drivers. Standard 
units for applying screws and nuts are 
described in an 11-p. bulletin recently 
published by the R. G. Haskins Co., 
4630 West Fulton St., Chicago, Il. 


Prorit SHarinc. “Sharing Profits 
with Employees” is the subject of a 
report prepared by the Policyholders 
Service Bureau, of the Metropolitan 
Life Insurance Co., New York, N.Y. 
A limited number of copies are avail- 
able. 


Russer Movuntines. The B. F. 
Goodrich Co., Akron, Ohio, has issued 
a 4-page illustrated bulletin describing 
their line of rubber-to-metal mount- 
ings, known as Vibro-Insulators, de- 
signed for application on mechanical 
equipment to absorb shock and vibra- 
tion. 


TRANSMISSION Equipment. The 
Boston Gear Works, Inc., Hancock & 
Hayward St., North Quincy, Mass., 
announces publication of Catalog No. 
51. This 256-p. catalog lists gears, 
chain and chain drives, speed reducers, 
couplings, universal joints, pillow 
blocks, ball bearings and other stock 
products. 


UniversaL Dries. Wales universal 
perforating and notching dies, press 
brake perforating and notching dies, 
and strippit units are descriked and il- 
lustrated in catalog No. 5, recently 
published by The Strippit Corp., 1559 
Niagara St., Buffalo, N. Y. This 50-p. 
booklet is fully illustrated with line 
drawings. Seven new items are shown. 


V-Bett Drives. A combined cata- 
log, superseding Catalogs No. 105, No. 
110 and No. 160, has been announced 
by the Dayton Rubber Mfg. Co., Day- 
ton, Ohio. This catalog, No. 180, gives 
complete data on Cog-belt drives, and 
V-flat drives. 


Worn Wire Ropes. Research Paper 
RP920, part of Volume 17 of the Jour- 
nal of Research has been published by 
the National Bureau of Standards, 
U. S. Department of Commerce. Title: 
Inspection and Tensile Tests of Some 
Worn Wire Ropes. Copies can be se- 
cured from the Superintendent of Doc- 
uments, Washington, D. C., at a cost 
of 10 cents each. 
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. » you'll get best results with Butterfield 
“Commercial Ground” High-S Steel taps. 
Ground after heat-treating and hardening they 
maintain their accuracy for unbelievably long 
periods of service, and produce “Class 2 Fit” 


tolerances until entirely worn out. 


Butterfield High-Speed Steel taps are available 
also in two other grades: “Cut Thread” for tough 
stringy materials and “Precision Ground” for use 
where extreme accuracy is essential. Our 200- 
page catalog gives complete information regard- 
ing all Butterfield Products. Ask for it at any of 
the stores listed below, or address: 


UNION TWIST DRILL CO., 
BUTTERFIELD DIVISION 


DERBY LINE, VERMONT, JU. S. A. 


ew 
Our Products Stores 
NEW YORK 
Include 61 Reade Street 
° 
CHICAGO 
TAPS 11 So. Clinton Street 
GtUh me lale Me Ciael lale e 
CLEVELAND 
Thread Hal. W. Reynolds 
3346 Superior Ave. 
e 
Solid ond Expansion 6540 Antoine Street 
e 
TORONTO 
DIES 49 wd Street 
imic 
Solid ond Adjustable en. 
MONTREAL 


111 St. Paul St., West 
* 


Agents for Great Britain— 


SCREW PLATES 


ar il “ 5 
SPECIAL TOOLS [iRareyse-a iru: tlie trams 


Kensington, London, S. E. 11 
gland 


a —eeEeE 


{ BUTTERFIELD BRANCHES 


at 
Birmingham 
Manchester 
Giasgow 
Newcastle-on-T yne 
and 
Bristol 
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PRECISION 





BEARINGS 


in 108 distinct series 


To the machinery world, NORMA-HOFFMANN 
offers the most comprehensive line of anti- 
friction bearings in America—108 distinct 
series — ball, roller, needle and thrust types — 
V/g"' to 21"' bore, metric and inch sizes. 


Many of these types have been pioneered by 
NORMA-HOFFMANN engineers to meet specific 
requirements growing out of advancing methods 
in machine design, manufacture and operation. 


Today, with this wide choice of PRECISION 
BEARINGS available, engineers are no longer 
compelled to adapt their designs to the com- 
paratively few standard bearing types of past 
years. There’sa PRECISION BEARING for 
every load, speed and duty. 


Write for the Catalog. Let 
our engineers work with you. 


NORMA-HOFFMANN BEARINGS CORP'N. 
STAMFORD, CONN,, U. S. A. 


\VKMA-HVFFMAN 


PRECISIVN BEARINGS 
BALL, ROLLER AND THRUST 




















Unbreakable Body 


Oil feed adjustment with 
shut-off Switch. 


Sight glass in shank to adjust 
oil feed to proper volume. 


Self-closing hinge cover for 
easy filling. 
Send for GITS Oiler Chart 


HTS BRO§$ 


MANUFACTURING CO. 


1857 So. Kilbourn Ave. CHICAGO 





















BAUSH UNIVERSAL JOINTS 


These Universal Joints have been on the market for years, but we have 
made improvements both in materials used and in construction. Con- 
sists of five pieces only and can be easily taken apart and reassembled. 
From %” to 4” dia., in steel or bronze, or steel with bronze center blocks. 


Write today for Descriptive Bulletin and prices. 


BAUSH “Toor CO. imass.u.s.a. 











BORGESON UNIVERSAL JOINT DESIGN 


insures long life in hard service 





Pins are made with two flanges, one on outer end and one on inner 
end, the yoke being counterbored to receive outer flange, the inner 
flange bearing on square hole in block and providing a lock that 
prevents spreading. eat strength and sturdiness is assured. Adjust- 
able. Grease packed before shipment. 


Write for sizes and detailed description 


THE BORGESON MFG. CO., Torrington, Conn. 
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. . the Red Ring Two Head Gear Shaving 


Machine, revises production up . . . revises costs down. 


Revolutionary in principle . 





It will do both halves of a cluster gear at one operation . . . or two single 
gears at one operation. The saving in loading and unloading time is very 
great... costs go down... production up. A cluster gear of ordinary 
transmission size can be finished both ends in 20 to 40 seconds, floor 


to floor. 


The principle of limited crossed axis shaving employed by this machine 
produces better gears faster. Profile ... index... eccentricity ... helix 
angle are corrected io high precision. Profile, for example, is brought to 
within 0.0001” of true involute. Surface of teeth is rendered bright and 
smooth, 


The cutter is a helical gear with gashed teeth. Fast cuts at slow feed... 
resembling fly cutter work ... are taken as the cutter runs in mesh 
with the work gear. Action is cutting . . . not burnishing. No metal is 
compressed to rebound in heat treatment. 


Write for literature on 
the revolutionary 
new Two Head Shav- 
ing Machine. 







The Red Ring Two Head Gear Shav- 
ing Machine. Inset is the gashed 
tooth cutter. 





Closeup of the Two Head Machine in operation. 
To the left is a cluster gear which is finished 

at one setting on this machine — in 20 to 40 Patents issued and pending: 1,989,- 
seconds, 650; 1,989,651; 1,989,652. 
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These hollow screws of Chrome-Molybdenum 
help modernize machine design. They make 
p possible more compact constructions. They aid 
yp / inattaining flush surfaces, unbroken contours, 
; / wnarrower flanges, tighter joints. Their strength per- 
/ mits use of smaller sizes than formerly were required. 


Test these advantages with samples to your specifications. | 


THE ALLEN MEC. COMPANY - HARTrorD, Conn. U.S.A. 
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NUMBERING SPEED 
HEADS 
Built to “Noblewest” precision stand- REDUCERS 
coed to number both fiat ané reams ; ‘ 
objects. Furnished with any size Efficient—Durable— 
Saabee or letters, also to mark in Compact 
pm by A. "at mechinn : Equipped with Timken 
Write i catalog Gyeertting our 1234567890 Bearings and Pe  —- 
weed by "leading manufacturers | —— _ oo, Per} SPROCKETS 
everywhere. hp. Ratio from i, Lathe, Shaper and 
THE NOBLE & WESTBROOK MEG. CO. a coer cone 
“Specialists in Rapid, Precision Marking Equipment’’ ANY 
EAST HARTFORD, CONNECTICUT NT L = ilinols 












HOPKINS CUSHIONED = == UNIVERSAL STANDARD == 


AIR CYLINDERS DRILL BUSHINGS 
are available in our seven MADE TO A.S. A, SIZES 
LOWEST COST -:- LONGEST LIFE 


standard styles of Non: 


Rotating Double Acting ‘Ai UNIVERSAL ENGINEERING CO. 


FRANKENMUTH, MICHIGAN 








Cylinders. They may be 





geen ieil 

COUNT aaa’ aoa 
ith d. Th ] from flashes of light to freight cars. 
either end. ey are aval M EASURE po oe oT pee 3 


, : i - . + with 
able in all desired capacities. noe nay oa agg 7 
May we send you our catalog Number 36? For complete information write: 


THE TOMKINS-JOHNSON CO. VEEDER-Roor, INC. 
615 N. Mechanic Street Jackson, Michigan HARTFORD. CONN. U.S.A 


cushioned at both ends or 
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2 SPECIALIZED INDUSTRIAL CLEANING MATERIALS & METHODS 
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Sharp Corners 





The Gray & Prior Universal Joint is mechanically perfect in load transmission. 
Frietion and wear are minimized by eliminating screws and small parts and 
by reunding contact edges. Circular upon request. 


The Gray & Prior Machine Co. 
69 Suffield St., Hartford, Conn., U. 8. A. 











CARBON STEELS 


MANGANO 
Non 


ALSO 
HIGH SPEED, 


STAINLESS 
AND 


LATROBE ELECTRIC STEEL CO. 
LATROBE, PENNA. 


Shrinkable 
DIE STEEL 








DECEMBER 30, 1936 

















Spot Proof... 


All the flowery speeches, sensa- 


tional claims regarding the merits of any tool 
are worthless unless that tool can stand up 
Atkins Silver Steel Hacksaw 


Blades for |! years have lead in hacksaw. cut- 


“under fire." 
ting under strenuous factory conditions. 


For instance: A piece of 3140 S.A.E. die block steel 
51g” x 41/2” was cut in 6 minutes with a 14” x 114” 
065 ga. 4 tooth Atkins Silver Steel Power Blade with 


only .001” variation in thickness from end to end. 


That's why Atkins guarantees its famous Blue 
End Hacksaw Blades, for both power and 
hand use, to cut more metal... faster... 
easier and better than any hacksaw blade on 
the market. 


Ask for free Saws in Shop catalog. 


E. C. ATKINS AND COMPANY AM’: 
424 SO. ILLINOIS STREET ioe 


INDIANAPOLIS, INDIANA 


A FAMILY OF CHAMPIONS 


ATKINS Gilver Steel SAWS 
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MATTISO = 
HIGH-POWERED 


\ PRECISION SURFACE GRINDER 4 











Saves 9 hours- | i.220 7208" 


Quotation above comes from the user of 
a Mattison Precision Surface Grinder. Slide 
mentioned is cast iron—previously planed and 
hand-scraped. Now Mattison grinding saves 
time and money, provides a better finish, and 
eliminates scraping entirely. 


The high power, speed and ruggedness of the 
Mattison Precision Surface Grinder, together 
with the accuracy and fine finish of its work, 
increase production and reduce costs. 


Send us your blue prints or samples of work 


for production estimates. 








“We secure a much more accurate or | 


MATTISON MACHINE WORKS—ROCKFORD, ILLINOIS 








WALKER Scarace GRINDERS 


—for profitable surface grinding on 
a wide range of work. 

A high production cost-cutter, fea- 
turing ample power, rigidity and 
accuracy. Quick adjustments pro- 
vided assure ability to handle a 
wide range of work economically. 
Set-up time reduced to a minimum 
through the use of Walker Magnetic 
Chuck. 














Write for descriptive bul- 
letins giving complete 
information. 


0. S. WALKER 
COMPANY, INC. 


Worcester, Mass., U.S. A. 





Ganschow 


Spur—Speed Transfermers—W orm 


All Types of 4-Speed Positive Drive Reducer 
Cut Gears Silent Laminated Steel Pinions 


GANSCHOW GEAR CO., 1013 W. Washington, Chicago 














THE BANTAM BALL BEARING CO. 
SOUTH BEND, INDIANA 
trade 4% JOURNAL—RADIAL—THRUST—TAPER—QUILL 


Mark 


Chicago youngstews Detroit New York 
New Orleans Philadelphia Pittsburgh Rochester, N. Y. 
Milwaukee MHartford Seattle Toledo Washington, D. C0. 



































14 to 80 D. P. 


—fussy", or otherwise, 
made to order by 





Gear Specialtie 


2635 W. CANTON STREET* CHICAGO 


For 20 years this Company has been known as Mechanical Soecialties Mfg. Co. 














GEARS~GOOD GEARS ONLY 
ALL KINDS 


At the Right Price 


THE CINCINNATI GEAR CO. 
CINCINNATI, OHIO 


















Speed Reducers 
orm . . . motorized . . . four- 
speed . . . herringbone . . . fiexible couplings 
CUT GEARS . .ALL KINDS . . EVERY PURPOSE 
ata 


Send for Free 128 page D Book @ 
FOOTE GEAR WKS. INC. 2902.8 Cicero, Ax. 
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We 


offer 





These gears are man- 
ufactured in our plant 
for a prominent man- 
ufacturer of Portable 
Electrical Tools. 


An Efficient Engineering Gear Service 


Unsurpassed manufacturing facilities, backed by more than thirty 
years’ successful experience, enable us to produce gears of any 
type, in any quantity, pow 4 according to specifications. But 
we render an additional service which is often far more valuable 
to our customers. 

In the development of new products our engineers are always 
glad to work directly with manufacturers to insure gear designs 


which will give the utmost in service and economy. 


Many in- 


stances are on record where changes in gear design, made as the 
result of our suggestions, have not only improved the operation 


of the machine 


n which they were used, but have also reduced 


the costs of assembly at the customer's piant. 


Perhaps we can do as much for you. 


Send us your blue prints 


and specifications. 


PERKINS MACHINE AND GEAR COMPANY 


130 CIRCUIT AVE. 


SPRINGFIELD, MASS. 











GEAR §& 


Spur - Helical - Bevel - Worms - Screws - Racks 
Gear Hobbing - Thread Milling - Broaching 








Cut Spur, Bevel and 
Worm Gears 
All sizes. Every description. Oper- 


THE ADAMS COMPANY (Est. 1883) 1900 Bridge St. 
ating Machinery for Bridges, etc. 


Dubuque, Iowa 
3@F = “Lea Simplex’’ Cold Metal Saws 
THE EARLE GEAR & 






Philadelphia, Pa. 
110 State St., Boston, Mass. 
85 Liberty St., New York City 








4723 Stenton Ave. 
€ A MA S 


GEARS - WORMS MADE TO ORDER \ 


| NS 
| THE HARTFORD SPECIAL M 


£0205 
HARTFORD GEARS 





oN Galin it. 0sna®) 








SMALL GEARS 


Also 
MEDIUM SIZES IN 
ALL TYPES AND MATERIALS 


Massachusetts Gear & Tool Go. 


25 Nashua St. Woburn Mass. 
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GrantSpeedReducers 





=. on years of research and experience, 
the design and construction of each unit of 
the Grant line of speed reducers can be relied 
upon to transmit power with minimum loss — 
and minimum maintenance. 


GRANT GEAR WORKS — Boston 


i\4 
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NEW YORK STORE - 130 LAFAYETTE ST. 
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The Morse Line 
includes : 


High Speed and Carbon 


DRILLS 
REAMERS 
CUTTERS 

TAPS AND DIES 
SCREW PLATES 
ARBORS 
CHUCKS 
COUNTERBORES 
MANDRELS 
TAPER PINS 
SOCKETS 
SLEEVES 








PRODUCTION COSTS 


Are “invisible values” slashing away at your production costs, 
bringing to your metal-removing tools greater cutting efficiency, less 
breakage, longer time between resharpening? 

They are if you use Morse Tools. The “invisible values” are Morse 
Extra Values — hidden superiorities in every tool that bears the Morse 
trade mark. In putting them there, years of manufacturing experience 
play a part. So does carefully-controlled heat treating. Unusually 
accurate grinding. Step-by-step inspection. 

Do you have doubts about a difference between leading brands of 
metal-removing tools? Then let Morse extra values prove themselyes 
in your own shop. The Morse laboratory, with many years of tool 
engineering experience, will co-operate on any problem. 


A Conveniently Located Morse Distributor 
Will Give You Prompt Service 


TWIST DRILL & MACHINE COMPANY 
NEW BEDFORD - - - MASS,, U.S, A, 


CHICAGO STORE - 570 WEST RANDOLPH STREET 
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METAL SAWING 


A COMPLETE 
Technical Service 


MARVEL 


MARVEL offers a complete SYSTEM for metal sawing with a complete line of 
modern equipment, all the way from the cutting blade itself to all the various 
sawing machines that are particularly adapted to individual sawing jobs. 


MARVEL sales engineers are available in all the large industrial centers, and 
are equipped to render complete consulting engineering service on all cutting- 


off problems. 


The MARVEL line comprises: 
Non-Breakeble High Speed Hack Saw Blades. 


A “giant”? Hydraulic Hack Saw of 18” x 18” capacity. (The world's 
largest hack sawing machine.} 


Fully Automatic Production Hack Sawing Machines in two sizes 
equipped with either normal service automatic bar push-up or with special 
“heavy duty" automatic bar push-up for extremely heavy work. 


All ball-bearing Heavy Duty High Speed Hack Sawing Machines. 
Dry cutting, general utility Shop Saws, at extremely low prices. 
The largest capacity universal metal cutting Band Saw Machine. 


Also, new, novel Hand Hack Saw Frames, and non-breakable high speed 
hand hack saw blades for heavy-duty production work. 


If you use metals in bar or billet form, ask us to send our local sawing engineer 
to call on you to analyze your work and to make recommendation to you of a 
complete sawing-equipment and methods program to fit your particular range 
or work and production requirements. No obligation, no cost to you. 





IRMSTRONG-BLUM MFG. CO. The Hack Saw People’ CHICAGC 












































SELECT THE RIGHT WHEEL 


AND SAVINGS WILL FOLLOW 


Vitrified makes it possible to standardize on grinding wheels by offering a wide 
range of standard types which cover practically all wheels used on standard 


makes of grinding machines. 


Selection of the right wheel for the work to be handled is simplified in the 
Vitrified catalog—a 65-page booklet which gives specific data, dimensions, etc., 


covering the entire Vitrified line. 


Send for this catalog. Choose a grinding operation in your shop on which you 
would like to cut costs. Select the Vitrified wheel -which meets your specifica- 
tions, try it out, and compare results with the method formerly used—and you, 
too, will join the ‘ong list of progressive manufacturers which have standardized 


on Vitrified. 


Write for the catalog today. 


VITRIFIED WHEEL COMPANY 


WESTFIELD 


MASS. 














oo ¢ ¢ 


“We reduced actual grinding time on this 
job from 12 hours to 30 minutes. 


RFT re ee er " 


“The use of a Grand Rapids Hydraulic Feed 
Surface Grinder enabled us to reduce grind- 
ing time on louvre dies from 6} hours to 35 
minutes. 


(signed) 
“It is without question the finest Surface 
Grinder we have ever used. 


As s-0. bares aibs's Sbede bn “ 

These reports came unsolicited from users of 
Grand Rapids Hydraulic Feed Surface 
Grinders. 

Over 50% of our present record-breaking 
business coming from satisfied users. 

Surely, every Surface Grinder user should 
investigate the earning capacity of these 
machines, 


eee eee eee eee et eeee 


May we send bulletin? 


GALLMEYER & LIVINGSTON CO. 


330 STRAIGHT AVENUE, 


Bic DIVIDENDS 


in time saved! 





‘ 


No. 65 Machine—Capacity 12” x 48” x 17”. 





One of eight 


sizes in which Grand Rapids Hydraulic Feed Surface Grinders 


are now available. 


aa a 





GRAND RAPIDS, MICHIGAN 
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THE NEW YEAR COMES~—THE OLD YEAR GOES 


Much has been accomplished in the old year, there is much to do in the 
new year and in the process of feeling our way along the road to 
normal business conditions we are thankful to the many thousands of 
users of STERLING WHEELS to whom a good product and good serv- 
ice have appealed and whose loyalty has enabled STERLING to develop 
new wheels, new segment units and new products designed to re- 


duce the operating costs and improve the product of its many ay 
customers. 
It is with a pledge of continued quality products and service 
that we enter the new year with every good wish for the \ 
success of our many friends. NG 


THE STERLING GRINDING WHEEL COMPANY 


Abrasive Division of The Cleveland Quarries Company 
Factory and Office: TIFFIN, OHIO CHICAGO 912 W. Washington Blvd. DETROIT: 101-107 West Warren Avenue 


rie) 
ASL AD. 
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ERRINGTON 
TAPPING CHUCKS 


New York, 200 Broadway Boston, $30 Old Seuth Bidg.s 
Main Office and Works, Stapleton, Staten Island, N. Y. 
Simplest Reverse-Gear; Add Style of Tap-Holder 
required: — Positive. Friction, Quick-Change or 
Multiple Head; without complication 
of Fundamental Structure. 
Most highly Specialized 
for each job, yet most 
widely adaptable for 

future requirements. 
Our High Speed 
Tappers are Super- 
Sensitive for Small 
Tapping. 


dle 


DRILL PRESS TURRET 
Style D-E with Quick -Change Tool Holders to Drill, Tap and Set 
studs, etc., without Mogae og work, or stopping or reversing machine. 
Individual friction adjustments in each tap-holder, if required. 
Also, Opening Die-Heads; Opening Stud-Setters; Friction 
Screw-Drivers and Nut-Setters, etc. 

















Btyle O 
Style B Graduated 
Posttive Adjustable 

Friction 





and accura’ ucks. 
Diamond Die Polishers. 
Collets. Special om / 
cision Tools. 


MASTER 
TOOLS 


Since 


1862 One of the finest pre- 
cision Milling Ma- 
chines made, up-to- 
the-minute in every 
detail. 











Plain or Spiral, with 
Stark Motor Drive 
Unit or counter-shaft. 
18” table swings 6° 
diameter. Wide slides. 
Main spindle has 
Stark 3° and 45° 
angle compression tool 
steel bearings front 
and rear. Collet 
capacity %”. Index 
Centers best of their 
type. 


STARK 
TOOL CO. 
Originators of the 
American bench 

lathe 


Waltham, Mass. 








rena 

















SAVE TIME and INSURE BETTER WORK 
on the TYPE “‘R” Grinding, Polishing and 
Surfacing Machines 


This handy, useful combination disc 
grinder, polishing wheel and belt sur- 
facer offers wide utility in shops where 
power and space are limited. It can 
be easily converted into a buffing ma- 
chine or light snagging grinder and 
still further extend its usefulness. 
Sturdy in construction and of modern 
design throughout the Type “R” in- 
sures economical operation, long life 
and low maintenance. 








PRODUCTION MACHINE CO. 
GREENFIELD, MASS. 
Grinding, Polishing and Finishing Machi 





Die-Making Machines 


They save 50% on sawing, filing and 
lapping operations, easily maintaining 
-002” limits. Ask for special bulletin— 
also circulars on Drill pointers. Point 
Thinners, Mill Cutter Grinders and Tap 
Grinders. 

















GRINDING WHEEL 
DRESSERS and CUTTERS 


Write for copy of Catalog “A” and 
name of your nearest dealer. 


4 
—S The Desmond-Stephan Mfg. Co. 


No. 0 Desmond Cutters Urbana, Ohio 
ET 











Cushion Your Drives 
with Rawhide Gears 


A Rawhide Gear or Pinion in any 
drive will absorb destructive vibra- 
tion and chatter, will end gear 
“grinding,” will silence grating. lt 
will deliver as much power as an 
Write equivalent gear of iron or brass, will 
po take all the wear and still out-wear 
_ ae — metal. All sizes, all shapes, all 
Catalog pitches on short notice. 
Chicago Rawhide Mfg. Co. 


1282 Elston Avenue 
Chicago, U. S.A. 


FARS and PINIONS 












Chicago 


Rawhide 


GRINDING NUT SETTING 
POLISHING SCREW DRIVING 
SANDING (‘Sfrana "2 ROTARY FILING 
DRILLING NLESS STEEL 
REAMING WELD Finisuine 
Flexible Shafts and Machines 


VERTICAL AND HORIZONTAL TYPES—% TO 2 &.?P. 
Send ter General C 











atalog 
N. A. STRAND & CO. See een ts 

















FURNACES 


For Every 
INDUSTRIAL REQUIREMENT 


American Gas Furnace Company 
Elizabeth, N. J. 
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BLANCHARD 


DOUBLED! 


Production doubled 
on Meter Bodies by 
Blanchard Grinding 


semi steel to .002" 


The illustration shows a No. 18 Blanchard grinding one surface 
flat to within .002” on a 19” x 14” x 16” high semi-steel meter 
body. Stock removed 14%”. Production 6 per hour. This is double 
the quantity formerly secured by a planing operation. If you 
have flat surfaces to be machined let us suggest what can be 
done with a Blanchard. Send sample pieces or blueprints. No 
obligation. 


THE BLANCHARD MACHINE COMPANY 


64 STATE STREET, CAMBRIDGE, MASS. 
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2-Spindle 16-A Bryant Grinder 
in tool room, grinds work from 


small size up to 1514" swing. 








RYANT 160A 


The Bryant 16-A Two-Spindle Hole and Face Grinder is a 





double-purpose machine used for the finish grinding of two or 
more different surfaces at a single chucking of the work. The 
grinding wheels are used successively, the operator swinging 
either one into working position as desired. While this grinder 


is distinctly a production machine, it is also valuable for tool 


room equipment. 


As a PRODUCTION TOOL — it has the same advantages of wheel-slide control as the 
Bryant Single-Spindle Hole Grinders, which insure a maxi- 


mum output for internal grinding. 


As a PRECISION TOOL — grinding two or more surfaces at a single holding of the work 
insures a high degree of accuracy, as the surfaces so finished 


must be true and concentric with each other. 


BRYANT CHUCKING GRINDER C0O.., springfield, Vermont, U.S. A. 
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Special Machines on a 
PRODUCTION BASIS 


- 










 ieieciemnael unit type construction in way drilling and tapping 

machines makes many manufacturing economies possible. 
Cam Feed, Hydraulic Feed and Lead Screw Tapping units are 
built in lots on a production basis—the savings are reflected in 
prices. The unit design also aids in making early deliveries. 


THE FOOTE-BURT COMPANY, CLEVELAND, OHIO 


Detroit Office Chicago Office 
4-151 General Motors Bldg. 565 Washington Boulevard 








[Erooruar] 


Hydraulic feed way drilling machine. 
This style unit is furnished in two 


smaller and one larger size. 
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1 CINCINNATI ACME 
_ Way Type UNIVERSAL 
TURRET LATHE 


A powerful rigid machine for 
a wide range of accurate bar and 
chuck work. 

Write for details or send blue 
prints of your work. 


THE ACME MACHINE 
TOOL CO. 


Cincinnati, Ohio 











Twelve Years Satisfaction 


The Carlton All Ball Bearing 

Radial Drill pleases its users. 

Has done so for TWELVE 

YEARS and will continue 

to do so. Learn all its fea- 
/ tures and you'll see why. 





The Carlton Machine Tool Co. 
Cincinnati, Ohio, U. S. A. 


LUCAS “PRECISION” 


Horizontal Boring, Drilling and Milling Machine 
THE LUCAS —_ TOOL CO. 


CLEVELAND, 
OHIO, U. S. A. 


- NOW AND D 
\ALWAYS oy 











SELF-OILING, ALL-GEARED DRILLERS 






and HYDRAULIC INTERNAL HONERS 


Write Today For Catalog A 


BARNES DRILL CO. 
830 CHESTNUT ST., ROCKFORD, ILL., U.S.A. 








AUTOMATIC DRILLING 
AND TAPRING’ MACHINES 
KINGSBURY MACHINE TOO! nase 





KEENE, NEW HAMPSHIRE 
Urilling Heed Unit 
TUUEHUUETUNEOUSUOCETONSUNOCUNET ONCE TY 














LATHES | rovuction 
Special Machinery e@ Founders 
The 


SPRINGFIELD MACHINE TOOL COMPANY 


Springfield, Ohio, U. S. A. 


« 








- Drilling and Tapping 
Machines 


and Semi-Automatic) 


* agrmetitecge 
LELAND GIFFORD Co. 


WORCESTER, MASS. 

















GOSS and »« LEEUW 


MACHINES 


LEEUW MACHINE CO., NEW BRITAIN, CONN. 


CHUCKING 


GOSS @ ; 














RIVETT LATHE & GRINDER INC. BRIGHTON, MASS. 


RIVET Anti-Friction Bench Lathes 


The earning power of an anti-fric- 
tion bearing lathe with Rivett Speed 
Box Motor Drive may be three times 
that of counter-jackshaft driven unit. 


Spindle is trouble proof. 


Speeds: Ball Bearing, 200-4600 r.p.m. 
Roller Bearing, 100-2300 r.p.m. 


Motor runs continuously. 


Endless driving belt replaceable in one 
minute. 


Speed Box gearing and clutch splash 
lubricated. 


Automatic brake stops spindle instantly. 


Double production and no lost time 
are assured, 


Bulletin 505-BB and 505-RB 
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MAXI TAPS TOP PREVIOUS 
RECORD BY 87 % 


ATrue Story from North Carolina 



























































- 
ba Taped Mt SWELL, 2947 HOLES WITH 
PIPE TAPS WORK MR. BROWN, THIS ONE/ OUR 
OUT? LOOK HERE _ | PREVIOUS RECORD 
Z » Za tf WAS 1570. 
) 7 a ‘ 
- 2 Bi ( : we ?) 
i (a Sy sit 
: 1) gen ys | | 
a ny 3 - 
EF ~ <)\ 
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THATS SOME | {IT'S THE SPECIAL [im [ JOE, I'LLSPECIFY) { DON'T FORGET, THEY | 
PRODUCTION! | SURFACE TREATMENT I “MAXI“TAPS | | MAKE"MAX!” REAMERS 
WHATS THE |__| GREENFIELD’ HAS FROM NOW ON. | | AND’MAXI” DRILLS, 
SECREL2 DEVELOPED, a ‘J | Too. 


























Q Mh 















AND WERE 
STANDARDIZING ON 
“MAXI‘DRILLS AND 


Do as this company did. Test ‘ ‘Maxi” tools— 
on any job, and you'll get the same fine results. 


Maxi Jools 


GREENFIELD TAP & DIE CORPORATION 
GREENFIELD, MASSACHUSETTS 


Detroit Plant: 2102 West Fort Street 
Warehouses in New York and Chicago 


In Canada: Greenfield Tap & Die Corp. of Canada, Ltd., Galt, Ont. 


Y GREENFIELD 
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FOR OVER 
A QUARTER OF 
A CENTURY 


THE PIONEER 


3) By 


MANUFACTURER OF 


AUTOMATIC 
CHUCKING EQUIPMENT 


POTTER & JOHNSTON MACHINE CO. 
PAWTUCKET, R. I., U. S. A. 








Planers 
Double 
Housing 
Openside 
Crank Planers 
Planer Type 
Millers 


Vertical Boring 
Mills 


THE CINCINNATI PLANER CO. 


CINCINNATI, OHIO 
































Modern Threading Machines 
adapted to high production 
work. Can be equipped with 
either tangent or hobbed 
die heads. Write for 
bulletin. 


Also builders of Acme 
Bolt—Rivet and Forg- 
ing Machines. 


THE ACME 
MACHINERY CO. 


Cleveland, 0. 














suuuanuvegvouesasgnoeenuiiiin 
BETTER-MADE 


DIE SETS 


AT LOWER COST 


24 Styles -- 95,000 Sizes 


Send for our new 208 page catalog 
E. A. BAUMBACH MFG. CO. 
1812 South Kilbourn Ave., Chicago, tll. 














ARDIZED 






STAND 


DIE SETS 

























THOMPSON UNIVERSAL GRINDERS 


MOTOR OR BELT DRIVEN 
THOMPSON SURFACE GRINDERS 
COMPLETE HYDRAULIC 


THE THOMPSON GRINDER CO. 
1534 WEST MAIN ST. SPRINGFIELD, OHIO 
UU 











KEYSEATING 
MILLER 


Designed for the Drill Press 


Bring the tool to the job. These Keyseating 
Millers Range in Diameter from 7/16” to 13!/2”. 
They fit in the holes being keyseated. The cutter 
in the tool is rotary and mills the keyseat while 
sliding down thru the hole. 






ASK FOR CATALOG T 


NATIONAL MACHINE TOOL CO. 
2272 Spring Grove Ave. Cincinnati, Ohio 








For production or job work—fast and accurate on 6 
wide range of slotting, keyseating, splining and groov- 
ing. Work centers itself—requires no skilled operator. 


Write for catalog. 
MITTS & MERRILL 
913 Tilden &St. 


BANAT NAT 














AVIS KEYSEATER 


This low cost machine will handle any 
keyseating job in the shop up to 1% in. 
Write for illustrated bulletin. 





DAVIS KEYSEATER CO., 403 Exchange St., Rochester, N. Y. 








DIEHEADS TAPS 
SELF OPENING COLLAPSIBLE 


THREAD SPECIALISTS 


THE MURCHEY MACHINE & TOOL CO_ 
951 PORTER ST. DETROIT, MICH. 








pres TIME SAVER IU LJ Keun, 


THE NILES TOOL WORKS cO.| T' THE PUTNAM MACHINE CO. 


OFFICES IN ALL 
PRINCIPAL CITIES 


Divisions of GENERAL MACHINERY CORPORATION Aom//ton. Ohio aga 
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For screw machine omy, accuracy and big output E'i & AES 
cme 


8 Sizes—Get Catalog 


CONE AUTOMATIC MACHINE CO. 
Windsor, Vermont HIGH SPEED 


Detrott: NT a ae FORGING & FORMING 
és C. Austerberry’s Sons, Syracuse Supply Co., Syra- 


684 @£E. anaes &., cuse * 
Detroit, Mich. Philadelph 
Oh Lloyd y ‘arms, Ine. 1s 


deago: - 
ohn H. Glove, 2127 N. —_ 36th St., Phila., 








J Pa. : 
8 A i Ill: New Bngland: 
OMe. _ Chicas, Potter & Johnston Machine 750 TONS CAPACITY 
cut ‘siete ani sabe Desi d 
— C. F. Bulott! Machinery esigned to super- 
G. A. Richey, Chamber of Co., 829-831 Folsom 8t., sede Steam and 
Comerenes Bidg., Indias, pa 5 Francisco, Calif. D F d . 
|, es os aah T Wah fs | catby San, Se 
Vo Pack Bldg. Pittsburgh, Pe ik, London, Englan capable Steam My- 


CONE AUTOMATICS | | Stn %sencu®'™® 
wn nuance The press is motor 
: driven. ... 


DIE ae Os DOO hy eS The pumps may 


be mounted inde- 
Are Too High! pendently on an 


oil reservoir or 
directly on the 













































Die-casting and small 
drop forging dies, multi- 








ple and single cavity press. 
molds etc., can be repro- 

duced by Gorton Duplica- Speeds Up 
tors at half the cost of the To 40 Strokes 


ordinary methods — and 
with better accuracy. Send 
for Duplicator Bulletin. 


Per Minute 


Model 4277 
1103 13th St., Racine, Wis. 
fy CHARLES F. ELMES ENGINEERING WORKS 
GEORGE GORTON MACHINE CO. 1001 Fulton St., Chicago, Wl., U. S. A. 








RECLINABLE POWER PRESSES 











a Plain or back geared—equipped 
TORRINGTON with repeatable and non-repeat- 
SWAGING MACHINE able clutch, up and down finger 
— with 4000 forceful guard and many other features. 
squeezing hammer blows These presses are built in many 
per alnnto—makes enctel different sizes and can be fur- 
tougher and more elastic. ° ° 
sto gr tage a na nished with our patented ad- 
Modern Art of Swaging.” justable stroke, roll feeds or dial 





feeds. 


Write for details. 


The Torrington Co., Standard Plant ZEH & HAHNEMANN CO. | 
36 Field Street Torrington, Conn. 182 Vanderpool St., Newark, N. J. — 


PRESSES For Your RIVETING 


FEEDS 
AUTOMATI Tava LINLEY NOISELESS ROTARY 
0 C EQU ENT RIVET SPINNING MACHINES 
Assure Peak Production and Lower 
Maintenance. Rigid and Powerful. 
Bench and Floor Types. Motor or 
Belt Driven. There is a Linley machine 
for every riveting job. 








THE V&O Press Co, 


HUDSON, N. Y 











Send samples of your work for 
riveting, cost of equipment, and 
true estimates on production. 


“Built to Last—Riveting Fast” 


LINLEY BROTHERSCO. 


581 Fairfield, Ave. 
BRIDGEPORT, CONN. 


le you don’t find what you are looking for 
in the Where-to-Buy Directory—write us. 


AMERICAN MACHINIST 
330 W. 42nd St. New York, N. Y. 
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Used as a balanced turning tool— Drilling is readily accomplished at the same time 


two cutters—one set in advance of the the piece is being turned—or a piece can be 
other—turning two diameters if needed. centered while turning to provide perfect con- 
An ideal combination for removing centricity. Drill can be centered accurately. 
metal fast. 


WITH R & L TURNING TOOLS you'll get 
Closer Accuracy, Better Finish, Lower Costs 


Eight months ago we ran our first advertisement for R & L Turning Tools. A few readers 
were interested enough to write for more information, and we sold a tool here and 
there. The weeks rolled around and we continued to tell our story. Either we 
told it better or repetition began to break down the sales resistance every new product 
must encounter. Whatever the reason, the results have been entirely satisfactory to 
all concerned. 


R & L Turning Tools are now in use in dozens of shops. We've filled many repeat orders. 
We were practically forced to bring out a smaller tool for use with No. 00 B S auto- 
matics. And we have received many commendatory letters from users telling about 
R & L Tools on various types of work. 


Which all goes to prove that R & L Turning Tools really do save money by saving time, 
by improving accuracy and finish, by reducing tool investment. If you don't know about 
R & L Tools we believe it will pay you to investigate. 


R & L TOOLS 


NICETOWN, PHILADELPHIA, PA. 
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Light Duty Threading 


For fine pitch threading, and for difficult or unusual threading work, Geometric offers 
the Style C Self-Opening Die Head. Recently redesigned for greater simplicity, this too] 
is our answer to the problems of cutting short, fine pitch threads without stripping, or 
threading castings of unusual shape while maintaining accurate and uniform thread length. 
Incorporated in the tool are the regular Geometric features of hardened and ground 
working parts, special alloy steels, easy shoulder threading—and the skill and knowledge 
of over forty years of experience. 


Because the Style C Head is designed to cut reasonably fine pitches on large diameters, 
important economies are made with the use of light-duty Chasers. Thus, a 214” C Head 
takes Chasers of the same size as the 1” D Head—representing a saving of about 50% 


on the cost of Chasers. 

Twenty-three different styles and sizes are carried 
in stock, covering a range of diameters from 3%” to 
6” and cutting pitches of 8 TPI or finer. In addi- 
tion, a variety of special Heads, in sizes from 5/16” 

4 to 10”, have been made over a period of years. 
Special shanks and adaptations can be made for 
special jobs. Standard Style C heads are available 
in three types: 


: Inside Trip Type—Where the length of thread 
must be accurately repeated in spite of the ir- 
regular shape of the work, the adjustable stop 
within the bore of the tool contacts the end of 
the work to trip the Head. 


Outside Trip Type—To avoid stripping of short, 
fine pitch threads, all stress in tripping is taken 
by a lever contacting a stop on the machine. 
Pull-Off Trip Type—For threads of moderate 
length the dependable pull-off trip is used. Similar 
to the standard Style D Die Head. 





This new catalog folder, just printed, de- 
scribes in detail the Geometric Style C Die 
Heads. Send for your copy now—use coupon. 


THE GEOMETRIC TOOL COMPANY 
5 Valley Street, New Haven, Conn. 


Please send me, without obligation, a copy of 
the new folder describing the Geometric Style 


C Die Heads. 


The Geometric Tool Co. 


New Haven, Connecticut 


I ines 9-0-0045 Sawin tees» 

PPC Seeee ais CaeeG nae weed be 

Specialists in production threading tools Position TEEELUUEEETERELTUELEEE LETT TT eT TT 
since 1895 SIN; nocache none eccinbiW ions aks ee oak 
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WALTHAM PINION CUTTERS 


FOR ACCURACY AND HIGH PRODUCTION 


These results are obtained by careful construction and 
up-to-date design that reduces unproductive time to a 
minimum. The 1% in. machine will handle work from 
the size of watch pinions to 32 pitch gears. A mag- 
azine feed for the work can generally be used for 
pinions either hollow or staffed, and with it the work 
changing time is only a fraction of a second. The 
4 in. machine will cut up to 16 pitch and can be 
furnished with an individual motor drive. 


WALTHAM MACHINE WORKS 
HIGH STREET .. .. . . WALTHAM, MASS. 


STRIPPIT 


7 The most 
——t 4 ah dependable 
' i and 
PATENTED aS_® economical 
stripping 


device made. 
gg ae | Write for catalog 


delay. 


B—Stripper ean be re- THE STRIPPIT 
ty removing serews. CORPORATION 
pane ag A 1559 Nia S 

required Sr _utosin iagara St. Buffalo, N. Y. 
will strip it. Also Wales Adjustable Hole Punching Dies. 

















iT 





RANT 


RIVETERS—PIONEERS in 
their line—Head rivets from 
smallest to §” diameter either 
by NOISELESS SPINNING 
or VIBRATING HAMMER 
method—Sizes to meet all 
needs—Tvpes include Verti- 
cal and Horizontal Multiple 
Spindles. 


Write for literature—and don’t 
forget to send samples. 


THE GRANT MFG. & 
MACHINE CO. 


85 Silliman Ave., Bridgeport, Conn., U. 8. A. 


























HOLMAN 


Helical Taper Pin Reamer 











from selected For finishing holes for taper 


pins economically 
BETTER 

FASTER 
CHEAPER 


steel by the most 
modern processes. 
Also Chucking and Rose 
Reamers. Special Taper 
Reamers. New Low Prices — Cir- 


cular and price list No. 2 on request 


HOLMAN REAMER CO., Manchester, Conn. 


OGEAANONTEUNNAENENNE 
Famous for quality of threads they 
produce, long life of chasers and all- 


»H6G,. 


DIE HEAD 


around dependability. 

Following literature available: 

Bulletin on H & G General ral Purpose Die Heads. 
Bulletin on new Insert ype of Die Head. 
Bulletin on H & G Threading y Xa, 

See our advertisement on page 265 of Sep- 
tember 11th American Machinist 
bd Eastern Machine — Corp. 

20-40 Barclay Street, New Haven. 
Los Angeles: A. C. Behringer, 312-316 Commercial St. 
San in oe aly A. H. Coates Company, 1142 Howard St. 











sar ~ adel PRECISION DIE SETS 
DANLY ALL-STEEL SETS * DANLY COMMERCIAL 
SETS © DANLY DIE MAKERS’ SUPPLIES 


7 Danly Warehouses Provide 24-Hour Serv- 
ice for 85% of All Metal Fabricating Plants. 


DANLY MACHINE SPECIALTIES, INC. 
0 South 52nd 


Avenue, Chicage, ilinols 














Should Be Made With Up- 
to-date Equipment—You 


HARDN ESS TESTIN cannot aflord te experiment 


The STANDARD SCLERO- 
SCOPE (Now highly Improved) for 
more than twenty years has made 
good and is still used for doing the 
world’s hard work in testing. Ip 
general use for specifications pur- 
poses. Simple, Sturdy, pare- 
tively Inexpepsive. Illustrated bulle- 
tins free. R QUALITATIVE 
A RD- 
NESS MEASUREMENT, under 
Static Pressure, the MONOTRON 
is the only machine now available. 
be up » over 2000 prament 


. avoiding reversal lash 
No setting to sero. 

erates at highest Speed. Has solved 
many old laboratory and shop prob 
lems. We also make the Durometer 
for testing the hardness et ooo. 
Comprehensive bulletins 


THE SHORE INSTRUMENT & MFG. CO. 
Van Wyck Ave. and Carll St.. Jamaica, New York, N. Y. 
Agents in all Foreign Countries 








It’s EASY to measure 1/1000 inch with a 
MAUSER VERNIER CALIPER 


and its wide range of usefulness saves many trips 
to the toolroom. Takes perfect measurements outside 
or inside, also depth, on al! types of round, square 
or irregularly shaped work—from the smallest dimen- 
sion up to the full capacity of the tool. 








Write for catalog containing complete 
information regarding this and other tools, 
also beight gauge combinations. 


GEORGE SCHERR COMPANY 


126 Lafayette St. New York, N. Y. 
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The 
ARMSTRONG 
Drivelock (Pat. ) 


With a quarter turn of the lock pin, 
the Drivelock locks socket to driver, 
locks driver to ratchet, lecks exten- 
sion to extension so that no matter 
how assembled each ARMSTRONG 
Socket Wrench is a safe, rigid tool. 
Sockets cannot fall or knock off; 
handles cannot loosen; sections can- 
not pry apart... still all can be 
quickly disassembled without special tools or keys. 
These are dependable tools built to ARMSTRONG 
Standards for strength and utility. 


The ARMSTRONG Drivelock works equally well with 
standard make SOCKETS. You can have this all 
important safety and performance feature without dis- 
carding any sockets you may now have! 
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ARMSTRONG 


WRENCHES 














wherever 
quality counts 


ARMSTRONG wrenches 


are gaining 


Where they know their tools and want the 
best, each year finds more who standardize on 
“ARMSTRONG”. There are many reasons for this: 


Ist. All-around Utility ARMSTRONG designs are 
based on an exact knowledge of wrench requirements. 
The new “pear shaped’ > heads give greater tool clearance 
and the longer bodies give added leverage and power. Where 
thinner wrenches are needed the greater strength of selected 
Chrome-Vanadium Steel permits the lightest wrench possible 
with safety. 


2nd. Greater Strength. Better steels, accurate and uniform 
heat treating and hardening all held within close limits only 
possible with the most modern manufacturing methods and 
equipment. Quality is further guarded by careful inspec- 
tion and continual testing. 


3d. Convenience. The man who uses wrenches all day will 
tell you of ARMSTRONG “balance”, of exactly “fitting” 
openings—accurately milled to correct sizes. He likes the 
smooth baked enamel finish with the ground heads plainly 
marked for size on the carbon wrenches and full chrome 
plating on the alloy wrenches. 


4th. A Wrench for Every Job. There are over 50 types of 
ARMSTRONG Wrenches. They come in sizes from the tiny 
miniatures to great 2-man wrenches. They come with open- 
ings for all S. A. E., U. S., American Standard, Metric and 


Whitworth bolts, screws and nuts. 
Supply Mouse 44 


Standardize on ARMSTRONG all the way for better wrenches 


ARMSTRONG BROS. TOOL CO. 


“The Tool Holder People” 
315 N. Francisco Ave., CHICAGO, JU. S. A. 


New York Sales Office: 199 Lafayette Strect 































































SPEED UP NUT TURNING with the 
FAVORITE “sxsener® WRENCH 


WORKS ON A QUICK STRAIGHT-AHEAD 
The new metal now used in 


RATCHET MOVEMENT 
Handles, Heads and Pawls S&S 
enables the “Favorite” to a .. 
stand up under harder 
and rougher usage. Ratchet move- 
Opening in head ment eliminates 














allows bolt to all lost motion. Does 
pass clear not leave the nut until 
through operation is completed. 


A TIME-SAVER 


Can be used in narrower places 
than an ordinary wrench. 


Each head can turn two different- 
sized nuts. One in each end. 








A BLOW WITHOUT A DENT 


STRIKES A SURE, wameann 
POSITIVE BLOW 
WITH NO 
DAMAGE TO 
SURFACE STRUCK 


Faster and more satis- 
factory work made pos- 
sible by the use of the 
“Basa” Hammer. 








RAWHIDE 





BaBBITT 
° BABBITT 


: A Hammer The Raw- 

By loosening nut, Raw- that will hide, Copper 
hide, Copper or Babbitt — te a — 
. ° varying aces make 

Faces can be inserted | ane aes £: penetblote 
in head. without adapt this 
marring the Hammer to 

surface. any class of 


Made in five sizes. anh 











Replacing Fasteners on Round Belts? 


STRENGTH 


MORAN'S 
STEEL 
BELT COUPLINGS 


Cannot Pull Out , 


They havea sharp hand-cut thread that cuts a similar thread 
in the belt itself. Coupling becomes a part of the belt. 


MORAN'S COUPLINGS OUTLAST THE BELT 


\ Greene, Tweed & Co. Sole Manufacturers 109 Duane Street, New York 











SEND FOR FULL PARTICULARS 
GREENE, TWEED & CO. 


SOLE MANUFACTURERS 
109 Duane St. 


A MONEY SAVER 


This No. 54 Oven Furnace is a real high temperature furnace. 
Simply connect to the gas supply. Eliminates all auxiliary 
equipment such as gas boosters, blowers, motors, etc. 


Gives you 1800 degrees in an hour. Heat is retained in 
fire box where it belongs. Substantially constructed. 
Insulation consists of 42 inches modern insulating fire 
brick. Non-wobbling, 3 legged mounting. Equipped with 
Venturi Air Mixer 
gives wide range 
of control by 
single gas cock. 


- 


MADE IN 
THREE 
SIZES 


COMPACT 
SIMPLE 
PORTABLE 


pU2ZER 
Oven Furnace 


Write for literature 


CHARLES A. HONES, INC. 


121 Se. Grand Ave., Baldwin, New York 














HOW MUCH TIME DO YOU WASTE \ 



















New York, N. Y. 


Pe 





SPECIAL FEATURES 





Cutting this angular slot in the end of an auto- 
mobile crankcase illustrates the flexibility of 
Kent-Owens Millers in the accommodation of 
special features to accomplish worthwhile savings. 


KENT-OWENS MACHINE CoO. 
Toledo, Ohio 


COTE 


958 Wall Street 


PUTO 
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Cut Labor Costs 
on Blanking Dies 


with the Hanson-Whitney 
Universal VERTICAL 


Tool and Die Shaper ... 





A majority of the orders for blanking 
dies and other tools that go through your 
tool room can be done faster and better 
on this vertical shaper. On this machine 
your men work closely to a line. They 


find the rotary table an ideal work hold- 
ing fixture for irregular shapes and dies. 
And most important of all—they ma- 
chine dies and tools accurately with one 
setting on the H-W Vertical Shaper! 





get full clearance through an angular 


adjustment for tilting the table. They This shaper belongs on the floor of every 


modern tool room—on the floor of your 
tool room—purely because of its ability 






to pay more than its cost by saving on 
tool room labor. 


Write for circular giving complete 
details. 





DOMESTIC REPRESENTATIVES 


MACHINERY AND SMALL TOOLS—Cincinnati, 
Ohio, Seifreat-Elstad Mchy. Co.; Dayton, Ohio, 
Seifreat-Elstad Mchy Co.; Detroit, Mich., A. G. 
Brice—H. B, Morrison; New York, N. Y., L. C. 
Biglow & Company, Inc.; Pittsburgh, Pa., William 
K. Stamets; San Francisco, Calif., A. H. Coates 
& Company; Syracuse, N. Y., George McPherson; 
Houston, Texas, Wessendorf, Nelms & Co.; 
Toronto and Montreal, Canada, Arthur Jackson 
Mche. Tool Co. 
MACHINERY ONLY—Chicago, [l., Marshall & 
Huschart Mchy. Co.; Cleveland, Ohio, William K. 
Stamets; Philadelphia, Pa., Lioyd & Arms, Inc. 
SMALL TOOLS ONLY—Chicago, Ill, M. Ray 
Pearce; Cleveland, Ohio, George A. Whalon; Mil- 
waukee, Wisc.. George. M. Wolff, Inmc.; Phila- 


delphia, Pa., General Tool Sales Co. 


Hanson\WVhitney 


Machine Company 
Hartford, Conn..U.5.A. 
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3. W. CARD heme. 


DRILL 


DIVISION OF UNION TWIST CO 


Mansfield, 


STORES: New York: 61 Reade St., Chicago: 


6540 Antoine St., San Francisco: 121 Second St. 


af @ © 


Mass. 240i 5) A; 





11 South Clinton St., Detroit: 
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“DEFINITELY BETTER” 


Unsurpassed experience and manufacturing 
resources enable us to impart an extra margin 
of quality and uniformity to CARD High- 
Speed-Steel Taps which makes them “Definite/y 
Better” for most manufacturing requirements. 
There are three classes to select from: “Cut 
Thread”, “Commercial Ground” and “Precision 
Ground’—each available in a wide range of 
types and sizes. Correct selection of the right 
tap from the wide variety available assures 
greatest possible economy — measured by the 
results secured. 

Catalog 33 gives complete information. 
for it today. 

Card Taps are sold by leading dealers every- 
where. 


Write 





























Remove broken taps 
quickly . 
with the 









WALTON 
TAP 
EXTRACTOR 


4a 
Save time, effort and expense. 
Taps broken at or below the surface of 
the work can be removed faster and more 
easily than by an method, and with- 
out injury to the 
Available for all popular standard tap sizes 
for 2-, i and 4-fluted taps. Write for prices 
and details 


THE WALTON COMPANY 


96 ALLYN ST. HARTFORD. CONN. 


read. 









Pioneers in Ground 


Thread Chasers 


on 
‘ 


Accuracy, ease of set- 
up, and low cost per 
acceptable thread make 
the line of JaL Dies 
outstanding. Stationary 
and Revolving types in Radial 
and Tangent models are avail- 
able. Write for literature. 


JONES & LAMSON MACHINE COMPAN 
SPRINGFIELD, VERMONT 
























INCREASE SPEEDS 








PAR AOR O weithin 
1 pre® S 
=a,” a! i. «ie z sa 








With Red E High Speed Centers because they 
have high speed steel points which do not 
lose their temper 
Write for Tool Catalog A36 


THE READY TOOL CO. 






Jranistan & Railroad Aves 
Bridgeport, Conn 














MANUFACTURERS OF 
MACHINE TOOLS 


CONSOLIDATED MACHINE TOOL 


CORPORATION 
ROCHESTER. N. Y. 
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.... Extreme accuracy, 
longer life and more holes 
per grind 


THE BATH PROCESS—applied to ALL BATH 
TAPS of all pitches—assures a refined grain struc- 
ture on the cutting edges which results in far 
greater economy in service. 


By hardening before threading and by grinding 
from the solid on centers after hardening, the 
possibility of distortion is definitely eliminated and 
concentricity guaranteed. Hardness and uniform- 
ity, together with threads true to form, lead and 
angle can be depended on to produce more threads 
of greater accuracy between regrindings at a lower 
cost per thread. 


Flutes too are ground and polished after hardening 
and present a smooth surface for free clearance 
of chips. 


Yet BATH TAPS—with all these advantages— 
cost no more than taps produced by old fashioned 
methods. They are available from stock in standard 
types. Special taps as well as combination taps and 
reamers are also available on specification. Where 
desired, BATH TAPS can be NITRIDED at no 
additional expense. 


Let us place you in touch with the nearest BATH 
representative who will be glad to help you solve 
your tapping problem. 





I1GH SPEED STEEL 


HARDENED FIRST 








.. THEN 
GROUND 
FROM 
THE 
SOLID 











BATH THREAD GAGES 


In addition to applying the 
Bath Process of grinding 
threads from the solid after 
hardening in their produc- 
tion, BATH THREAD 
GAGES are also lapped 
carefully to a hard, smooth, 
accurate and wear-resisting 
surface. The “GO” ends of 
BATH THREAD GAGES 
incorporate a_ cleaning 
groove which assures the removal of all 
chips and dirt and therefore give a true 
gaging of the work being inspected. 


The BATH line includes THREAD PLUG 
and THREAD RING GAGES, as well as 
threaded parts, such as lead screws, thread 
arbors, etc. Full details on request. 


JOHN BATH & COMPANY 


Mass. 


Worcester 
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How to select 
and use 


mechanical 
power transmission 
equipment 


How much has your plant invested in 
mechanical power transmission equip- 
ment? How much does power transmis- 
sion cost you annually? Here is a hand- 
book bringing you in concise, usable 
form definite information on every phase of the proper selection 
and efficient use of power transmission equipment—offering you 
the kind of disinterested information you require to cut your 
power transmission costs and to secure maximum service. 


Just published 
Mechanical 
Power Transmission 


Handbook 


By William Staniar 
Mechanical Power Engineer, E. I. du Pont de Nemours & Co. 
488 pages, 6 x 9, illustrated, $5.00 


The recommendations given in this book for the selection, use 
and installation of transmission appurtenances are based on the 
author’s twenty years’ experience in this field of engineering. The 
book tells the superintendent, plant engineer, designer, millwright 
and mechanic exactly what they want to know when confronted 
with everyday problems of transmitting power mechanically. It 
covers latest developments in this field—including all methods— 
and explains how, when and where to use them so that economy 
of operation and efficient transmission result. 





Section Headings 


1. Power Belting 6. Bearings 

2. Fastening of Power Belting 7. Clutches, Couplings, Collars 

8. Power Transmission by Belting 8. Short-Center Driving Methods 

4. Fiat Belt Pulleys 9. Chain Driving 

5. Steel Shafting 10. Mechanical Transmission Systems 


1l. High-Starting-Torque Devices 

12. Infinitely Variable Speed Control 

13. Gear-Reduction Units 

14. Lubrication of Mechanical Power Equipment 
15. Motors and Miscellaneous Data 


Decide now to look over this book. Ten days’ 
examination given on approval. Send this coupon. 


//$ McGRAW-HILL \VW 
ON- APPROVAL COUPON 
RAW: K 


McG -HILL BOOK COMPANY, INC. 
330 West 42d Street, New York, N. Y. 


Send me for 10 days’ examination, subject to approval or return, 
Staniar’s Mechanical Power Transmission Handbook. At the 
end of 10 days I agree to pay $5.00 plus a few cents for postage 
and delivery, or return the book postpaid. (We pay postage on 
orders accompanied by remittance.) 
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DIAL 
INDICATORS 


FEDERAI 


Putting Speed and Greater 
Accuracy in Inspection 


Motion and time study men as well as chief 
inspectors will be interested to learn of the 
many new ways in which dial indicators are 
being used to hold production to stand- 
ards. They eliminate human variations and 
save time and money in assembly. Let us 
cooperate on your work. There is no 


Have a Wide 
Number of Uses 


Have Many 





obligation. Features 
Send for our bulletin No. 34 
F PRODUCTS 
EDE CORPORATION 


1144 EDDY ST. PROVIDENCE, R. I. 














RANDALL and STICKNEY 
Dial Gauges and Indicators 


are accurate, reliable and built to stand 
the gaff of usage. 


Has a %-in. range, movable dial easily 
set at zero. 

The cases on all R.&S. Gauges are made 
from sturdy castings. The case and 
plate are two separate units, so that 
repairs can be made easily. 


There is a R.&S. Gauge for practically 
every purpose. Write for catalog de- 
scribing our complete line. 


RANDALL & STICKNEY 
Waltham, Mass., U. S. A. 
Makers of Dial Geuges Bince 1885 














“ROCKWELL 


HARDNESS TESTER 





Made by 


WILSON 


MECHANICAL INSTRUMENT CO. INC. 


736 East 143rd St. 
New York, N. Y. 











AMERICAN MACHINIST 


























December 30, 1936 
American Machinist 








POSITIONS VACANT 


EMPLOYMENT SERVICE 





DAVID BROWN AND SONS, LIMITED, Hud- 

dersfield, England, have vacancy for de- 
signer experienced in gear drives. Applica- 
tions invited from British engineers wishing 
to settle in England. Write stating age, 
experience and salary required. 


ante d' AND MACHINE SHOP ASSIST- 

SUPERINTENDENT — Must know 
cnaite about Foundry but principally 
know low cost production on smaller multi- 
ple parts in Machine Shop—Heat treating; 
assembling of small machinery, etc. Give ex- 
perience, salary and references. P232, Amer- 
ican Machinist, 330 West 42d Street, New 
York City. 


ESTIMATOR with mechanical engineering 

training for maintenance work in large 
southern tier industrial plant. Knowledge of 
all crafts essential. First letter to state age, 
experience, education and salary expected. 
P-155, American Machinist, 330 West 42nd 
Street, New York City. 


EXPERIENCED machine designer wanted— 

age under forty; must have had experience 
on special automatic machinery for producing 
very small parts to precision limits; in your 
reply state full particulars as to age, training 
family, ete. P-163. American Machinist, 330 
West 42nd Street, New York City. 


TWO first class Machine Tool Designers 

wanted, steady work with opportunities 
for advancement. Give full information as to 
age, experience and salary expected. Applica- 














SALARIED POSITIONS, $2,500 to $25,000. 
This thoroughly organized advertising serv- 
ice of 27 years’ recognized standing and repu- 
tation carries on prelimina standing and 
reputation of the caliber indicated, through 
procedure individualized to each client’s per- 
sonal requirements. Several weeks are re- 
quired to negotiate and each individual must 
finance the moderate cost of his own cam- 
paign. Retaining a soaeee by a refund 
provision as stipulat in our agreements. 
Identity is covered and, if employed, present 
position protected. If you have actually 
earned over $2,500, send only name and ad- 
dress for details. R. W. Bixby, Inc., 266 
Delaware Blidg., Buffalo, N. Y. (A.M.) 


POSITIONS WANTED 
California 




















tions considered confidential. P-161, Am. 
Mach,, 330 West 42nd Street, New York City. 
WANTED 
First-Class Machine i 





P- Machinist 
330 Wi ont 42nd Street, New York City 
‘RONEN SER eR ERAN DEES DESEO peeeeeecnnecenenecesens 


SUPERINTENDENT: Experienced in machine 

shop, gray iron foundry, plate shop, forge 
shop, pattern making, welding practice, pro- 
duction control and time study. Covering the 
manufacture of all types of mining machinery 
and machine tools. Location immaterial. PW- 
160, Am. Mach., 883 Mission Street, San Fran- 
cisco, Calif. 





Connecticut 


CHIEF TOOL DESIGNER, Technical Grad- 

uate 43 years of age. pre ractical tool and die- 
maker, experienced esigning and building 
tools, jigs, fixtures and dies of all classes on 
small and medium gize stampings, also tem- 
purer tools and dies for experimental work. 

W-148, American Machinist, 330 West 42d 
St.. New York City. 


Illinois 


SUPERINTENDENT. Many years experience 

manufacturing medium and small inter- 
changeable parts. Familiar with all types of 
machine tools, production, costs and time 
study. PW-159, Am. Mach., 520 No. Michigan 
Ave., Chicago, Ill. 

















WANTED 


METALLURGIST 


Permanent position available for 
man of required ability. Must be 
experienced in all types of tool 
steels, particularly high speed steels. 
Furnish full details as to education, 
experience, age, etc. Applications 
will be treated as _ confidential. 
Address your application to W. B. 
Fetner, vice president. 


WHITMAN & BARNES 


DETROIT, MICH. 








When Writing 
Your Ad 


Provide an indexing or sub- 
ject word. 


Write it as the first word of 
your ad. 


If it is a Position Wanted or 
Position Vacant ad, make the 
first word the kind of posi- 
tion sought or offered. 


This will assure proper clas- 
sification in the column. 


The right is reserved to 


reject, revise or properly 
classify all Want Advertise- 
ments. 


Proper Classification 
increases the possibility of 


Prompt Returns 


Ohio 


TOOL & DIE ENG.—Wide experience on elec- 

tric motor tooling for high production. Also 
General Tool and Die Design, Plant Layout, 
along with practical experience, and super- 
vision of Too) and Die Dept. PW-128, Amer- 
ican Machinist, 330 West 42d Street, New 
York City. 

















SUPERINTENDENT — Twenty-five years’ ex- 

perience manufacturing interchangeable 
parts. Familiar with all types Automatic 
Screw Machine, Grinders and Machine tools. 
Conversant with production, cost and time 








study methods. Location immaterial, refer- 
ences. PW-129, American Machinist, 330 West 
42d Street. New York City. 
Rhode Island 
CREATIVE OPPORTUNITY Wanted with 
manufacturer of machinery or electrical 


equipment. Engineering background and fif- 
teen years manufacturing experience as execu- 
tive, as engineer; incidental selling. Handled 
advertising nationally known machinery man- 
ufacturer two years, Skillful in preparation of 
copy and finished drawings for catalogues, 
technical advertising or assist in development 
of manufacturing operations. PW-157, Am. 
Mach., 330 West 42nd Street, New York City. 


PATENT ATTORNEY 


PATENTS—Booklet free. Highest references 
Best results. Watson E. Coleman, Patent 
Lawyer, 724 Ninth Street, Washington, D. C 


SELLING 


OPPORTUNITIES 
wen OF FERED—WANTED 









































OPPORTUNITY WANTED 


DAILY REPORT on new business available in 

48 states. Construction projects, industrial 
and commercial buildings, public works, all 
types of civil engineering construction re- 
ported in proposed, bids asked, and contracts 
awarded stages. Mailed daily by first class 
or air mail. $10 per month, $1 additional for 
air mail. Speeds up sales follow up. Write 
for sample, McGRAW-HILL CONSTRUCTION 
DAILY, 330 W. 42nd St., New York, N. Y 


OPPORTUNITY OFFERED 


REPRESENTATIVES WANTED — For high 

grade contract Centerless grinding and heat 
treating . . good commission . several 
territories still open for high caliber appli- 
cants handling related lines. RW-156, Ameri- 
can Machinist, 330 West 42nd Street, New 
York City. 




















Norton ler M. D. 
70 — int. Grinder “Clutch tn in head, M.D. 
383 Brown & Sharp Automatic Mili 
a Knight Vert. ~~ My Driller, M. D. 


Ferra: 
2-B Edtund 6 6 oe Drill Press, M.D. 


1-2-4- 6 Spindle High Speed Drills 

21” Cinni. KS head tapping oy M. D. 
Holmes No. 3 Tilted Automatic Taper 1” Capacity 
500 Ib. Bradiey Uprignt Hammer, at. M. D. 

20 tons General Flexible Press, M. D. 
Lathes 14°, 12”, 16° & 18". 





A large stock of Se aan 
C. Hewarth - on Compa 
600-48 Franklin Street Detroit, 


™ ichigan 














formers, 10% sa 
moTorR ‘aerate & ure. co. ce. 
1548 Hamilton Ave. 0. 





WANTED 


Fellows Gear Shaper 


one No. 624. State age, condition, price, 
location, and extra equipment. 
W-162, American Machinist 
520 No. Michigan Ave., Chicago, Il. 








WANTED 


MILLING MACHINE 


High Power, Motor Driven, No. 3 or No. 4 
Universal Milling Machine, with Rotating Table 
and Vertical Attachment. 


State exact condition together with price 


W-158, American Machinist 
330 West 42nd St., New York City 


GOOD USED POWER EQUIPMENT 


Immediate Enaines Turbines, Generator Savings 
— ines, Generators, Motors, 
Compressors, Transformers, Condensers 
Converters, Fans, Speed Reducers, etc., etc. 
Write for free copy of nationally advertised lists 
of equipment now available. 


Departmental Advertising Staff 
McGraw-Hill Pub.Co.,330 W.42d St. New York, N.Y. 
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WANTED 


CONTRACT MACHINE W WORK - 


Machinery, Parts, 
Rn Dentreet ee ee 
specifications for quotations. 


ATLANTIC MACHINE REPAIR CO. 
Baltimore, 
MACHINIST DESIGNERS 










































































































MISCELLANEOUS 
CLEVELAND Univ. relieving lathe. 
PE aha 

or 
HILLES & JONES No. plate end. roll 
WICKES Porm. type bending roll, 16'1" 
MA Syrazeter. 
PENN Ie 16a a2 rivetters. 


ROCKFO. 36” “panes Univ. planer & shaper 





SAVE MONEY, 


BORING MILLS—Horizontal 


BARRETT No. 2, 4%” bar. 

BEAMAN & SMITH 5” bar. 

ws BEMENT — HB3, 5” bar. 
r. 


IVERSAL 2 5 
RYERSON No. 12, 4” bar. 


BORING MILLS—Vertical 


BULLARD 24”, 36”, 42”. 

NILES BEMENT POND 10-16’ Extension. 
BETTS 90”. 

NILES BEMENT POND 72”, 53”, 2 hds. 


PLANERS 


NILES BEMENT POND 60"x60"x32’; 4 hds. 
NILES BEMENT POND 737x84"x14’, 4 hds, 


LATHES 


NEP 86x19’ red head MD. 
PITTSBURGH 50’x74’; 50°x30’ gerd hd. 
‘AM 50°x30’; 36x26’ grd 
New PUTNAM 36%x28’ 3 step cone DBG. 
BRIDGEFORD + Mae A comb, =," & turning. 
BRIDGEFO boring. 


RD 
EFORD 48°32’ es hd. 
AMERICAN 36"x21’ grd hd QCG. 
PUTNAM 30-60’x18’ Gap. 
McCABE 26-45"x12’ double spindle. 
McCABE 24-48"x14’ double spindle. 
(and hundreds of other lathes, all sizes) 





KELLER type BL 2416 Preci- 
sion Toolroom Machine with 
electric duplicate features; pre- 
cision locating attachment, ver- 
niers; motor driven by 220 volt 
motor with complete electrical 
control. 











MILLING MACHINES 


planer type. 
heavy duty vert. 
type. 

‘hab. 

ver. spdle. keyseat. 
Universal; SPD. 


; cone dr. 

4 Plain. 
thread. 
C-1 and C Vertical. 


DRILL PRESSES 


NATCO No. 12, No. 13, No. 22 multiple spdle. 
~ a 










1 






& 
& 





PRATT & WHITNEY No. 12; rect. head. 


DRILLS—Radial 


nen Hates BICKFORD 3’. 
DRESSES" ) “and 5. 

FOSDIC 

NBP 8 


GRINDERS 


ABRASIVE No. 3 surface. 
rn: 


HEALD No. 50 

LANDIS 10x24, 10x36, 10x72 

LANDIS 20x132 cylindrical. 

NORTON BS 14x30-36" crank 
BROWN & No. 2, 4, 13 niversal. 
DIAMOND 84” 


surface. 
PRATT & WHITNEY No. 14 surface. 
SELLERS 2B Drill—automatic. 


2 heads; motor 
1000 other machines in stock 
ASK FOR DETAILS 
Telephone CAnal 6-5360 


HIGH GRADE 
MACHINE TOOLS 


BORING MILLS 
i—20’ Pulaski Vertical M.D. 
i—2 g-@-reee Vertical M.D. 


i—No. 32 Lucas Precision 
i—No. 21 Lucas Precision 


PLANERS 
1—84°x60"x17’ D-Harvey Openside 
ve 


i—46°x48"x14’ N-B-Pond M. Drive 
1 —42°x42"x22’ Cincinnati M. Drive 


GRINDE 

i—18x84” Landis Plain M.D. 
1—14x72” Norton Plain M.D. 
i—No. 4 B and 8 Universal M.D 
i—Ne, 2 Cincinnati Univ. Tool 
i—No. 5 Oakley Universal 

GEAR HOBBERS 
i—100”" G & E Hobber 
i— 60° Newark Hobber 
i—No. 12 Barber-Celeman Hobber 
i—No, 5-A Lees-Bradner Hobber 


MILLERS 
4—No, 4-A, |-A B and S Universal 
5—Ne. 5, 4, 3, Cincinnati Plain 
i—No. 2 Van bn Duplex 
6—ingerseli Planer type all sizes 

THES 


LA 
i—14°x8’ L-Shipley G. Head 
i—i6°xi0’ L-Shipley G. Head 
i—i8°x8’ L-Shipley G. Head 
2—30"x 16’ se 
i—36"x12’ N-B-Pond 
i—48°x29 N-B-Pond M.D. 
2—65°x32’ Bement. Miles Heavy Duty 


Ask for current list and catalogue 


Simmons Machine Tool Corp. 


ALBANY, N. Y. New York City, 149 Broadway 





PLAIN MILLERS 


Nos. 2M, 3, 4 and 5 Cincinnati rectan- 
gular overarm, motor driven. 


RADIAL DRILLS 


4’, 5’, 6’ and 8’ Western heavy duty, 
Motor drive with tapping attachment. 


SURFACE GRINDER 


30”x72”x18” Springfield vertical spindle, 
planer type, motor drive. 


DOUBLE CRANK PRESS 


96”, No. 7 Bliss. Tie rod frame, motor 
drive, friction clutch, 16” stroke. 


COINING PRESS 


409 ton, No. 3013% Hamilton. 8” stroke, 
motor drive, tie rod frame, 45,000 Ibs. 


SLOTTER 


20” Betts heavy duty. Motor drive thru 
gear box, pewer rapid traverse. 


2000 Tools in Stock. Send for List 


MILES MACHINERY CO. 


SAGINAW, MICH. 








48” x 16° DETRICK & HARVEY 
OPEN SIDE PLANER, WITH 3 HEADS 


Condition excellent. Still set to 

at Amoskeag Mills, Manchester, N. i” ™ 
Standard Machinery & Sup ly Co., Inc. 
218 High St. Bos nm, Mass. 








1—No. 0 Gidding & Lewis Boring 
Mill 

4—Cincinnati Plain Millers—Cone 
Drive—Nos. 1, 1%, 2, 3 

4—Cincinnati Universal Millers 
Nos. 1, 2, 

2—No. 12 Barber Colman Gear 
Hobbers 

1—No. 5 60” Brown & Sharpe 
Gear Cutter 


Indianapolis Machinery & 
Supply Co., Inc. 


1960;South Meridian Street 
Indianapolis, Indiana 





DESIRABLE MACHINES 


Air Compressor, 9x8” Ing-Rand, ‘“‘ER1,’’ M.D. 
Boring Mili, floor type, 4” bar, D&H. DC. motor. 
Brake, 10’6’x10 ga. Ohl., belted. 

Drili, 24” Aurora, B.G., Tapping Att., M.D. 
Drill, No. 11 Natco, 16 spdls., BB. M.D. 
Grinder, US. 7% HP. 3/60/220-440 V., D.E. 
Grinder, No. 14 P.&W. Mag. Chuck 14x40”, SPD. 
Miller, No. 4 Ohio Special, range 72x30x20”. 
Planer, 72”x55"x20’ Cin., 3-hds, Rev. M.D. 
Planer, 30°x30’x8’ Liberty, 2-hds, A.C. Motor. 
Press, Horn, No. 2 Swaine, 2” foe. Wt. 2500 Ibs. 
Press, Trim., No. 58%, Toledo D EG: 10” str. MD. 
Press, No. 78% Bliss T. 10” stroke, B.D. 

Roll, Angle, cap. 3x3" 5", for M.D. 
Sha 16”, 20° & 24” G&E., belt or M.D. 
Testing Machine, 100-ton Olsen Compression. 


Marr-Galbreath Machinery Co. 


55 Water St. Pittsburgh, Penna. 








6’ American Radial M.D. on arm. 

6’ American Radial M.D. gear box on base. 

8’ Cincinnati Bickford M.D. gear box on base, 
36” Bullard New Era type Vertical Turret Lathe. 
20’x10’ American GH Lathe M.D. 

18’x8’ Reed Prentice GH 8.P. Belt Drive. 

18” Libby Type A Turret Lathe M.D. 

18” Cincinnati Duplex Miller —. 

20” Stockbridge Shaper Cone D 

15” Smith & Mills Shaper Bnd Cone Drive. 
No. 4-36" pose & | Shaawe Gear Cutter. 

No. 1 Davis Keyseater. 

No. 3 Mitts & Merrill Keyseater. 


30 Ton Lucas Forcing Press. 
No, 1 Kempsmith B.G. Universal Miller Cone Drive. 
¢ and 10’ Robinson Press 


ranksh 1 
”. rg Table type Boring Mill. 
. Surface Grinder with magnetic chuck. 


IOOQUOIS MACHINERY CO. 
662 Ohio St. Buffalo, N. ¥ 


Send your equipment 
inquiries to 
MORRIS of NEWARK 


99-115 Chestnut St. Newark, N. J. 








Excellent Tools at Right Prices 


Cleveland Automatics, Model A %” to 5%”. 

New Britain Automatic, No. 452, 454, 652 & 654. 
Brown & Sharpe, No. 16, Pl. Grinder, 10x72” m.d. 
Bullard Boring Mills, 24”, 36” & 42”. 

Planer, 60°x60"x20’ Cincinnati, 3 heads, M.D. 
Many more good tools—your inquiries solicited. 


OTT MACHINERY SALES, INC. 
542 Second Ave. Detroit, Michigan 











MACHINERY CO.,Inc 
410 BROOME ST. NEW YORK 





No. 33 Abrasive vertical spindle surface grinder. 

6—Ne. 4 Warner & Swasey hand screw machines. 

Ne. 26 Williams & White Bulldozer. 

48 x 48 x 18’ Cincinnati doubie housing, heavy 
aan, = heads, moter driven. 

4x6 ead Hendy engine lathe. 

~ = 14 Bratt a & Whitney bali ng vertical sur- 


Nes 51 Tiyerelt internal grinder. 

i ae 2 on = eerie ie in 1, 2 or 4 
8 8 
ie BH 

™,. 7 1 lee “double crank tie rod press. Bed 


Ne 1 Looe. Bradner Gear Hobbers. 
No, 2A Warner & Swasey universal turret lathe. 
rf 
In addition to the above we have over 800 
machines on our 
Let us quote on your requirements 


RIVERSIDE MACHINERY DEPOT 
250 St. Aubin, Detroit, Mich. 


No. 16 Blanchard Grinder 
Direct Motor Drive 30” 
Magnetic Chuck 


SUN MACHINERY CO. 


39 Van Buren St. Newark, N. J. 


















POWE R PR ESS ES 








JOSEPH H YM A 4 : SONS 
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HIGH GRADE MACHINE TOOLS 


LATHES 
x 8 Lodge & Piisiee ¢ Grd. Hd. 
att LeBlond ~~ ty 3 S.C. D ‘Bc. 
24°"x14’ Hi Lath oo drive 
24°x16’ L & Bek Ged. ia. S.P.D. 
rieasG Grd. Hd. SPD. 


30’x12’ Am 
DS Cone drive 


36”"x14’ New Boye & x. 
24”x10’ Greaves-Klusman G d. 
42°x20’ American Latest type. Rapid traverse, 
Geared Head, Motor driven. 18 speeds 
GRINDERS 
16"x72” Landis Plain, Self Cont. 
16”x48” and 72” Landis Crankshaft 
Nos. 50, 55, 60, 65 and 70 Healds 
GEAR CUTTERS 
6 80” Brown & Sharpe Sr Cutter 
Ne 615 Fellows 24-H G.&E. Hobber 
18H Gould & Eberhardt Hobber 
6”, 11”, 18” Gleason Gear Generators 
BOLT A PIPE THREADERS 
%” landis D Spdl., Lanco Hds. M.D. Lead 


Screws 
1” Landis Double spindle, cone drive 
BORING EELS 
24” Bullard “New Era” A.C. dr. 
hes i Niles . 7 Pond Vert. "Side Hd. Mill 
. 2 Barrett Horz. No. 1 Rockford Horz. 
MIL. ~ ey MACHINES 
3H LeBlond — * iS 
Nou. 4B & 8 P 8.P. D. 


No. 2 Cincinnati er iin High Power, S.P.D. 

No. 3 Cincinnati Plain High Power, Cone 

No. 4 Cincinnati Plain High Power, Cone 

No. 4 Cincinnati Miller, Universal Cone drive 

No. | and 3 Kempsmith Plain, Cone 

No. 12 B & S Plain Milling Machine 

24” Gincinanti Automatic Duplex Miller 
PLANERS 


48"x48"x16’ Cincinnati, a eee 
36”x36"x18’ Cleveland Opens 

BAe AL AND UPRIGHT DRILLS 
2%, 3, 3%, 6’ Cinc.-Bick. 
3. 3%, 4 and 6’ American tine. Purp. Enc. Hd. 
No. 3 Avey Single Spindle 

SHAPERS 
16”, 20°, 24”, G.&E., mtr. dr., thru. g.b. 
Write for Complete Fatale. We Buy, Sell and 
ange 

CINCINNATI Saceany een oe 
28 West Second St. Cincinnati, Ohio 











SPOT DELIVERY 


MILLING MACHINES 
No. 2, 3, 4 & 5 Cincinnati, 
Brown & Sharpe, and Mil- 
waukee 


GRINDERS 
Teromatic Internal Grinder, 
M. D. Type 52-1-Y-1 Hy- 


droil Internal Grinder 
TURRET LATHES 
Potter & Johnston, Gisholt & 
Acme, Bardons & Oliver 
PLANER 
G. A. Gray 72” x 48" x 16’, 2 
heads on cross rail 


Industrial Machinery Co. 


2100-2300 Fletcher Av., Indianapolis, Ind. 
Drexel 3300 











Milling Machines and Radial Drills 


1—No. 3 B.&S. cone dr. taper nose spdl. pl. Miller 
1—No. 3-B Milwaukee Pi. Miller, single pul. dr. 
1—No. 3-B Milwaukee Miller with vert. attach. 

1—No. 4 Cinn. Round Arm Single Pul. Pi. Miller 
1—No. 6 Becker vert. Lo with 4-spd. a.c. motor 


ic Miller, m.d. 
i - = ‘Automatic, m.d, 
2—No. 2 Kent-Owens Hand Millers 
1—4’ Cinn. 11” arm Pi. Radial, ie pulley dr. 
1—4’ American 12” column Encl 


, ; Hd. Plain 
Radial, single ey 

1—¢’ 117 coleaen  Amerion A.C. motor on arm 
Pla Radial 


in 
1—5’ American 13” —2 Plain Radial, open 
head, single pulley 
6—4’ Hammond Sensitive Radials with tapping 
attachment 








We Carry ¢, 4 Stock of F ooay Machine Tools 
Your iss Will Be Appreciated 


The Pm hn ot Cantiale & Hammond Co. 
1382 West Third St. 2832_East Grand Bivd. 
Cleveland, Ohio Detroit, Michigan 











MILLING MACHINES 
5S & Cincinnati plain, mtr. dr. table 
1—No. Fry B & 8 Univ. 8.P. drive, table 

42”x11". 

THE O° BRIEN MACHINERY CO. 

113 &. THIRD ST., PHILADELPHIA, PA. 








MODERN MACHINE 
TOOLS 


ENGINE LATHES 

60”x48’ Niles, belt, 2 carriages 

36”x18’ LeBlond, m.d. 

36”x18’ American, cone, taper 

30”x14’ Lodge & Shipley, cone 

30”x12’ Lodge & Shipley, cone 

28-57”"x12’ Putnam Sliding Bed Gap, cone, 
taper 

24”x12’ Boye & Emmes, cone 

24”x12’ Lodge & Shipley, cone taper 

24”x10’ Greaves-Klusman, cone 

21”x10’ LeBlond Geared Head, taper, m.d. 

20”x10’ Monarch Geared Head Gap, taper 

20”x10’ American, cone 

20”x10’' Hendey Geared Head, m.d., taper 

20”x6’ Hendey Geared Head, m.d. 

18”x8’ Hendey Yoke Head 

18”x8’ Lodge & Shipley, cone 

16”x6’ Hendey Yoke Head, taper & re- 
lieving attach. 

14”x8’ Reed-Prentice Geared Head 


MILLING MACHINES 

No. 4 Cincinnati Vertical, m.d., feed in 
knee, Timken Bearings 

No. 4B, 6 Becker Vertical, cone 

No. 4 Cincinnati Universal, s.p.d. 

No. 4A Brown & Sharpe Universal, m.d. 

No. 2 Brown & Sharpe Universal, cone 

No. 4B Heavy, 5B Heavy Brown & 
Sharpe Plain, m.d., p.r.t. 

No. 4 Cincinnati Plain, s.p.d. 

No. 1, 1%, 2, 3, 4 Cincinnati Plain, cone 

No. 1%, 2, 3 Brown & Sharpe pes cone 

No. 1, 3 Kempsmith Plain, con 

18”, 24”, 48” Cincinnati Plain ‘Automatic, 
m.d, 

24” Cincinnati Duplex Automatic, m.d. 

48” Oecesterlein Tilted Offset, m.d., Tim- 
ken Bearings, new 

C66A Newton 3 spindle Continuous Miller 

No. 33 Kempsmith Mfg., s.p.d. 

DeVlieg Super Mill, m.d. in base 


GEAR MACHINERY 

10” Pratt & Whitney Hydraulic Gear 
Grinder, m.d., for spur and helical 
gears, hydraulic, very late 

No. 7 Fellows High Speed Gear Shaper. 
m.d., like new, 14300 serial 

se Mu Fellows High Speed Gear Shaper, 
elt 

No. 12 Barber-Colman Gear Hobber, 
double overarm 

No. 3, 12 Barber-Colman Gear Hobbers, 
single overarm 

No. 61, 612, 6 Fellows Gear Shapers 

Schuchardt & Schutte Gear Tooth 
Rounder 

6”, 11”, 18” Gleason Bevel Gear Genera- 
tors 

No. 3, 4, 6 Brown & Sharpe Gear Cutters 


MISCELLANEOUS 

20’ Bending Rolls, capacity 1” plates 

90” Bending Rolls, cap. 3/16” 

10’ Stoll Power Squaring Shear, m.d., 
cap. 3/16” 

10’ “ey Power Squaring Shear, belt, 
cap. 

No. b—62" Hilles & Jones Plate Straight- 
ening Rolls, m.d., 3/16” cap. 

8” Newton Cold Cut-Off Saw, belt drive* 

No. 15 Lea-Simplex Cold Metal Saw, belt 

No. 56 Williams & White Bulldozer, belt 

Norton Yes Balance Indicating Ma- 
chine, m.d 

Production Polishing Machine, belt 


DRILLS 

5’ Cincinnati Bickford Plain Radial, s.p.d. 
thru gear box 

5’ American Triple Geared Plain Radial, 
spd. thru gear box 

6’ Dreses Universal Radial, gear box 

5’ Cincinnati Bickford Universal Radial, 
gear box 

4’ Hammond Jack-Knife Radial, belt 

D2, D3, D4 Colburn H.D. Upright Drills 

No. 121, 216, 217, 220, 310, 314, 315 Baker 
H.D. Drills, belt 

No. 2, 4, 22 Colburn Mfg. Drills 

~~ cams All Geared Self-Oiling Drill, 
elt 

4 spindle 22” Barnes All Geared Self- 
Oiling Drill, belt 

4, 6 spindle No. 3 Avey High Speed B.B. 
Drills 

6 spindle No. 1 Avey-Matic Drill, m.d. 

4 spindle No. 2 Avey-Matic Drill, m.d. 

6 spindle No. % Avey Drill, belt 

No. 1 Pratt & Whitney 2 spindle Gun 
Drill, m. 

No. 2 Baush Muitiple v1 Drill, belt 

No. 5D, 7D Moline Hole, m.d 

No. 18, No. 30 Natco Multiple, m.d. 

No. 25 Baush Multiple, belt 

21”, 24”, 28”, 32” Cincinnati Bickford 
Upright 

20”, 21”, 24”, 28”, 32”, 40” Aurora Up- 
right, belt 

21”, 25” Weigel Upright Drills, belt 


Send for New Stock List No. 37 


THE EASTERN MACHINERY CO. 


3260 Spring Grove Ave., 
CINCINNATI, OHIO. 





IMMEDIATE DELIVERY 


Ayman 
+ brows & Sharpe 
Ne. 3. G Brown & Sharpe 
No. 6 Brown & Sharpe 
Cormse Machines, 5” bar, Newton Floor Type 
o. 6 Defiance, 4.” bar 
we. 3A_ Universal, 
Ne. | Cleveland, 2'” bar 


Boring Mills, 24”, at 2 Bullard ‘“‘New Era” 
30, ar" and 562” K 
ym and 54” Colburn 
se King Vert. 
60” Colburn, M.D. 


Drilis—i, 2, 3, 4 spdl. ye 
6 spdi. Henry & Wright 
24” ‘Cincinnati- oan ford 
spdi. & 4 spdi. 


No. D-7 ——, ‘arr. M.D. 
No. 210—i and C Barnes 
No. 4 Baush Mu itipte 


ae yg & 3%’ Cariten 
* Dreses Plain 


rf American Full Univ. 
5’ Fosdick Plain Radial 
6’ Western Triple Grd. 
6’ American Triple Purpose 


Gear Cutters, Nes. 9-H, 18-H Gould & Eberhardt 
Ne, 3 Pfauter H 
Ne. 16—HSB wean & Eberhardt 
No. & Sharpe 
Nes. 6, 65, siz, 615, 7 Fellows 
6” and 18” Gleason bevel gear 
37” Gleason bevel gear planer 


Grinders, 10°x36". 52” Landis, plain 
20°x168"_ Landis, plain, ™.D. 
No. 13 B. & S. Univ. Cutter & Tool 
No. 4—12°x166" Landis Universal 
Ne. Me Heald, Internal 
No. i Landis, Internal 
No. | 16” yp 5 M.D. 
Ne. 16 Blanchard surf. 
Ne. 16-A Blanchard Surface 
14°x36" Pratt & Whitney Vert. rf. 
15°x17"x6’ Norton, O.S. surf., mag. chuok 
36x84” Diamond face, hyd. td. 





MOTOR DRIVE 
NORTON GRINDERS 


6”x32” 10°x96”" 
10”x18" 14°x36" 
10"x24” He 
10°x36" "% 
10”x50” 16°x50” 
10°x72” 18"x96” 
18”"x120” 





Lethe, Je 3 Lodge & Shipley Duomatic 
13”x8’ South pend. M.D. 
14°x6’ Lodge & Shipley 
16°x6" Lodge & poteney. os » re. A oa 
oe. 10’ American, ager 


20°x8’. 14° L. & - sel. ord. hd. 


0’ America 

26"x12’ & 14’ LeBlond Crankshaft 

36°x14’ Lodge & Shipley, sel. ord. hd. 

36°x18’ Lodge & Shipley, Satent head 

36°x30 Rahn-Larmon erd. hd. 

6621’, 31’, 39° Putnam, triple geared 
Mill No. 3-B, Milwaukee 

No.’ 2, No. 3 Cincinnati. a power, plain 
No. Sb Siaand Rigidmill 
No. he No. 4-B Heavy Browse & Sharpe, pl. 
No. 4 and No. 5 Cincinnati, plain 
— 8 pace Sens 

0. I- arpe Univ. 
Ne. 3, r} Cincinnati high power, Universal 
No. 2, No. 4 Cincieanati hp. Vertical 
Ne. ie. Weiiwaukeo. Vertica' 
Ne. 4, No. 6 & No. 8 ow Bradner Thread 
Ne, 4—36"_ Cinoinnati_ PI. rematic 
No. 5- ~-' ..—-—-} Pi. Ms romatic 
36°x36"x12’ Newton Duplex aae" 
pr ory her Ss Ingersoll Slab Miller 


Planers, 24°x24"x6’ American 
26” Lynd-Farquhar OS., planer, shaper 
30°x30"x6’ & < —- 
x36°x 12" ait 
3 ‘s ‘cluctanati 
jr + Res Aa Cleveland Open Side 
42°x42"x30' Niles Bement Pond 
48°x48"x12' Cleveland Open Side Pianer 
48°x48"x14’ Liberty 0 Side Planer 
56°x56"x32" Cincinnati, 4 heads 
60°x48"x16’ Gray, arr. rev. M.D. 
60°x48"x20 Hamilten 
Presses, Neo, 106 Bliss, Double Crank 
No. 96-F Toledo dbi. geared 
Shapers, 16° and 20° Gould & Eberhardt 
20” American, S.P.D. 
24” Gould & Eberhardt 
Turret Lathes, No. 1-A Warner & 
No. 2-A Warner & Swasey A.C. & B.F. 
No. 2-A Warner & Swasey Tim. Bearings 


No. 2-B & No. 3-8 Foster 
Gisholt 9% 











HILL-CLARKE 


MAC SrstNERY ‘@e@) 
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ABRASIVE MATERIAL & GRITS 
Sterling Grinding Wheel Co., Tiffin, Ohio 


ACCUMULATORS, Hydraulic 

Elmes Engineering Works, Chas, F., Chicago, Il. 
ACETYLENE 

Air Reduction Sales Co., New York, N. Y. 


ARBORS 
Cincinnati Milling Machine Co., Cincinnati, Ohio 


ARBORS AND MANDRELS 
Brown arpe Mfg. Co.. Providence. 


& § 4 
Morse Twist Drill & Machine Co., New Beatord, Mass. 


Union Twist Drill Co., Athol, Mass. 


BALLS, SOnee, poems & STEEL 
New Departure Mfg. Co., Bristol, Conn. 


BEARINGS, haa 

Bantam Ball Bearing Co., South Bend, Ind. 
pow Senn Mfg. 2. _— Conn. 

lorma- w+ Bearings Corp., Stamford, Conn. 
Torrington . Conn. : 
BEARINGS, ROLLER 

Bantam Bearing Co., South Bend, Ind. 
orma-Hoffmann Bearings Corp., Stamford, Conn. 
BEARINGS, QUILL 

Bantam Ball Bearing Co., South Bend, Ind. 


BEARINGS, TAPER 
Bantam Ball Bearing Co., South Bend, Ind. 


BEARINGS, THRUST 
Bantam Ball Bearing Co., fot Be Ind. 
| Hoffmann Seating Corp., Stamford. Conn. 


ome qenent. DRESSING & FILLERS 
Atkins, E. C. » Indianapolis, Ind. 


BELTING, homme 
Chicago Rawhide Mfg. Co., Chicago, Ill. 


BENCHES AND BENCH LEGS 
New Britain-Gridley Machine Co., New Britain, Conn. 


BENDING AND STRAIONT ENING apenas 
, a a Co. ao ay 

‘onsolidat achine 1 Corp. . uM. Y¥. 
Elmes Engineering Works, Chas. F., Chicago, Ill. 


BLOW PIPES, HAND AND STAND 
American Gas Furnaces Co., Elizabeth, N. J. 


BOLT AND NUT MACHINERY 
Acme Machinery Co., Cleveland, Ohio 
Foote Burt Co., Cleveland, Ohio 
Landis Machine Co., Waynesboro, Pa. 


BORING, 
oun ty AL 

nso! ted Machine Tool Corp., Rochest N. Y. 
Landis Tool Co., Waynesboro, Pa. =e 
Lucas Machine Tool Co., Cleveland, Ohio 
Niles Tool Works Co., Hamilton, Ohio 
Sellers & Co., Inc., Wm., Philadelphia, Pa. 
Springfield Machine Tool Co., Springfield, Ohio 
BORING, DRILLING AND MILLING 

eee. MACHINES, 
Sellers & Co., Inc., Wm., Philadelphia, Pa. 


BORING AND TURNING MILL E 
Bullard Co., Bridgeport, Co oe panes, 
Cincinnati Planer Co., Cincinnati, Ohio 
Consolidated Machine Tool Corp., Rochester, N. Y. 
Sellers & Co., Inc., Wm., Philadelphia, Pa. 


BORING MACHINES, CAR WHEEL 
Sellers & Co., Inc., Wm., Philadelphia, Pa. 


BORING MACHINES, LOCOMOTIVE DRIV 
Sellers & Co., Inc., Wm., Philadelphia, P; x = 


Sones MACHINES, T. C. TOOL 
Heald Machine Co., Worcester, Mass. 


BORING TOOLS 

Apex Machine & Tool Co., Dayton, Ohio 
Armstrong-Bros. Tool Co., Chicago, Ill. 

Ready Tool Co., Bridgeport, Conn. 
Rational’ Broech & Machi 

ationa achine Co., Detroj 

Oilgear Co., Milwaukee, Wis. >on 
BROACHING MACHINES 
Cincinnati Milling Machine Co.. Cincinnati, Ohio 
Oilgear Co., Milwaukee, Wis. 


BURNERS, OIL & GAS 
Hones, Inc., Chas. A., Baldwin, L. 1., N. Y. 


BUSHINGS, DRILL AND uiG 
Engineering 


Universal Co., Frankenmuth, Mich. 
CALIPERS 
Brown & Sharpe Mfg. Co., Providence, R. I. 


Lufkin Rule Co., Saginaw, Mich. 

Randall & Stickney, Waltham, Mass. 

Scherr Co., George, New York, N. Y. 

CALIPERS, DIAL 

Federal Products Corp., Providence, R. 1. 

CAMS 

Hartford Special Machinery Co., Hartford, Conn. 

CARBIDE GAS 

Air Reduction Sales Co., New York, N. Y. 

GAneUNtzINe MACHINES 
Gas Furnaces Co., Elizabeth, N. J. 


paren IRON AND oem. Oreet 
Franklin Maehine Rk. L 


Mattison Machine Works, chockfora ti. 
Springfield Machine Too! . Springfield, Ohio 


CENTERING are tncee tg 

Hanson-Whitney Machine Co.. Hartford, Conn. 

Pratt & Whitney Co., Hartford, Conn. 

CENTERS, LATHE 

Ready Tool Co., Bridgeport, Conn. 

Gucons, METAL, TIME Fa TOOL 
Westbrook Mfg. » Hartford, Conn. 

CHESTS, 7. Toot 

Lufkin Rule Co., Saginaw, Mich. 

CHUCKING MACHINES 

Bullard Co., Bri 


Goss & De Leew Machine Co., New Britain, Conn. 


DRILLING AND MILLING MACHINES, 








Jones & Lamson Machine Co., Springfield, Vt. 
Kingsbury Machine Tool Corp.. Rome. 

New Britain-Gridley Machine Co., New Britain, Conn. 
Potter & Johnston Machine Co., Pawtucket, R. I. 
Warner & Swasey Co., Cleveland, Ohio 


CHUCKS, Automatic and Quick Action 
Errington Mechanical Laboratory, Staten Island, N. Y. 


CHUCK CYLINDERS, Air 
Tomkins-Johnson Co., Jackson, Mich. 


CHUCKS, DRILL AND TAP 
Errington Mechanical Laboratory, Staten Island, N. Y. 
Morse Twist Drill & Machine Co., New Bedford, Mass. 


CHUCKS, FULL FLOATING 
Errington Mechanical Laboratory, Staten Island, N. Y. 


CHUCKS, LATHE 
Bullard Co., Bridgeport, Conn. 


CHUCKS, MAGNETIC 
Heald Machine Co., Worcester, Mass. 
Walker Co., O, S., Worcester, Mass. 


CHUCKS, VERT. BORING MILL 
Bullard Co., Bridgeport, Conn. 


CLAMPS, MACHINISTS 
Armstrong Bros. Tool Co., Chicago, Ill. 
Lufkin Rule Co., Saginaw, ch. 


CLEANER’S COMPOUND 
Oakite Products, Inc., New York, N. Y. 


CLUTCHES, FRICTION 
Johnson Machine Co., Carlyle, Manchester, Conn. 


COLLETS 
Brown & Sharpe Mfg. Co., Providence, R. I. 
Union Twist Drill Co., Athol, Mass. 


COLLETS & FEED FINGERS, ognew MACHINE 
Hardinge Brothers, Inc., Elmira, N. Y. 


COLLETS, LATHE 
— Brothers, Inc., Elmira, N. Y. 

vett Lathe & Grinder, Inc., utee, Mass. 
Stark Tool Co., Waltham, Mass 


COMPARATORS, DIAL 
Federal Products Corp., Providence, R. L 


COMPOUNDS, CUTTING, DRAWING, DRILLING, 
GRINDING 

Oakite Products, Inc., New York, N. Y. 

Gulf Refining Co., Pittsburgh, Pa. 


COMPOUNDS, RESIN 
Bakelite Corp., New York, N. Y. 
Formica Insulation Co., Cincinnati, Ohio 


COMPOUNDS, TEMPERING & “ee HARDENING 
Oakite Products, Inc., New York, N. 


CONTRACT WORK 

Brown & Sharpe Mfg. Co., Providence, R. I. 

Franklin Machine Co., Providence, R. I. 

Hartford Special Machinery Co., Hartford, Conn. 
ohnson Machine Co., Carlyle, Manchester, Conn. 

Kent-Owens Machine 'Co., Toledo, Ohio 

Waltham Machine Works, Waltham, Mass. 


COUNTERBORES 
Morse Twist Drill & Machine Co., New Bedford, Mass. 


COUNTERS & COUNTING MACHINES 
Veeder-Root, Inc., Hartford, Conn. 


COUNTERSHAFTS 
Rivett Lathe & Grinder Inc., Boston, Mass. 


COUNTERSINKS 
Morse Twist Drill & Machine Co., New Bedford, Mass. 


COUPLINGS, FLEXIBLE 

Cullman Wheel Co., Chicago, Ill. 
CUTTERS, DIE SINKING 
To Joh Co., Jack Mich. 





CUTTERS, GEAR 

Brown & Sharpe Mfg. Co., Providence, R. I. 
Fellows Gear Shaper Co., Springfield, Vt. 

Morse Twist Drill & Machine Co., New Bedford, Mass. 
National Broach & Machine Co., Detroit, Mich. 
Union Twist Drill Co., Athol, Mass. 


CUTTERS, KEYSEATER 
Davis Keyseater Co., Rochester, N. Y. 
National Machine Tool Co., Cincinnati, Ohio 


Gutvese, MILLING 
& Sharpe Mfg. Co., Providence, R. 
Butterfield & Co. (Div. ‘of Union Twist Trin Co.), 
Derby Line, Vt. 
Morse Twist Drill & Machine Co., New Bedford, Mass. 
Pratt & Whitney Co., Hartford, Conn. 
Union Twist Drill Co., Athol, Mass. 


CUTTING APPARATUS, Oxygen, Acetylene 
Air Reduction Sales , New York, N, Y. 


TING- ore MACHINES 
Stine & Co., Seqeediie. In Ind. 


ey. Mfg. _ Providence, R. I. 
Landis Machine Co., Waynesboro, Pa. 


SEALERS, maceinery (see > aoe Section) 
0 Sutenee, Ohio 


erman 

Hl Cla Mochinery Ce 
arke 
n & Sons, Jos. 28, Philadelphia, Pa. 

Iedianapolis Machy. & Supply Co., a. — ore Ind. 

Industrial Machinery Co., anapolis, 

nterstate Machinery Co., Chicago, i. 

Mechy. Co., _ buffalo, N. Y. 


E., Chica, 
Co., | ¢. C., Detroit, Mich 








Simmons 1 Cc bany, 
Standard Machinery & Supply Co., Inc., Boston, Mass. 








American Machinist 


BUY MIRECTORY 


Strong, Carlisle & Hammond Co., Cleveland, Ohio 
Sun Machinery Co., Inc., Newark, N. J. 
CEmACReT ERS 

alker Co., , Worcester, Mass. 


DIAMONDS, mane 
Gilmore & Co., F. F., Boston, Mass. 
DIE MAKERS’ oure.es 
Baumbach Mfg. Co., A., Chicago, Ill. 
Danly Machine Spediaiiies Co., Inc., Chicago, Ill. 


DIE-MAKING MACHINES 
Gorton Machine Co., Racine, Wis. 


Oliver. Instrument Co., Adrian, Mich. 


DIE SINKING MACHINES 
Cincinnati Milling Machine Co., Cincinnati, Ohio 


DIE SETS 
Baumbach Mfg. &.. E. A., Chicago, Ill. 
Danly Machine Specialties Co., Inc., Chicago, Ilt- 
DIE STRIPPERS 
Strippit Corp., Buffalo, N. Y. 
DIES, Adjustable 
Greenfield Tap & Die Corp., Greenfield, Mass. 
Brown & Sharpe Mfg. Co., Providence, R. L 
DIES. | ADJUSTABLE AND SELF OPENING 
Easte! Screw Corp., New Haven, Conn. 
Errington Mechanical Laboratory, Staten Island, N. Y- 
Geometric Tool Co., New Haven, Conn 

Lamson Machine Co., ;, Sorinatield Vt. 


ynes| 
Murchey Machine & Tool Co., But, Mich. 
pres. Perforating 
Strippit Corp., Buffalo, N. 
DIES, ROUND pel 
Butterfield & Co. (Div. of Union Twist Drill Co.), 


Line, Vt. 
Card Mfg. Co., S. W. (Division Union Twist Drill Co.), 
Mansfie 


ass. 
Greenfield Tap & Die = Greenfield, Mass. 
Morse Twist ll & Machine Co., New Bedford, Mass. 
DIES, Sheet nerd and Sub-Press (see Contract Work) 
DIES, Steel M 
Noble & Westbrock fg. Co., Hartford, Conn. 
gies, Thread Rollin 
& Co., Inc., J 

qnenene HEADS 
Scherr Co., George, New York, N. Y. 
boas. Lathe and Milling Machines 
eee ros, Tool Co., Chicago, Il. 

dy Tool Co., Bridgeport, 
uanenen, Grinding Wheel 
Desmond -Stephan ae. Co., Urban, Ohio 
Gilmore & Co., F. F., Boston, Mass. 
DRILLING AND TAPPING HEADS, Multiple 
Errington Mechanica] Laboratory, Staten Island, N. Y. 
DRILLING MACHINES, Automatic & Semi-Automatic 
Barnes Il Co., Rockf Il. 
Baush Machine Tool Co., Springfield, 
Kingsbury Machine Tool “Corp., Keene, us i. 
National Automatic Tool Co., Richmond, Ind. 
DRILLING MACHINES, Gang 
Barnes Drill Co., Rockford, Il. 
Foote Burt Co., Cieveland, Ohio 


PRL Ine Macnee. Big Duty 
Barn S. Dees 
Consolida ted Machine Tool ona,” Rochester, N. Y. 


Foote Burt Co., Cleveland, 

DRILLING MACHINES. Horizontal 

Kingsbury Machine Tool Corp., Keene, N. H. 

DRILLING MACHINES, Automatic 

DRILLING MACHINES, Radial 

American Tool Works Co., Cincinnati, Ohio 

Carlton Machine Tool Co., Cincinnati, Ohio 

DRILLING MACHINES, Quactte 

Kingsbury Machine Tool Corp., Keene, N. H. 

Leland-Gifford Co., Worcester, Mass. 

DRILLING MACHINES, Turret 

Kings! Machine Tool Corp., Keene, N. H. 

National Automatic Tool Co., Richmond, Ind. 

DRILLING MACHINES, Yort it Multiple Spindle 
Drill Co., Rockford, 


Barnes 
Consoli Machine Tool *_¥ Rochester, N. Y. 
Foote Burt Co., Cleveland, Ohio 
Grant Mfg. & Machine Co., Belaonpert, Conn. 
Kingsbury Machine Tool Corp., Keene, N. H. 
National Automatic Tool Co., Richmond, Ind, 
Pratt & Whitney Co., Hartf rtford, Conn. 
BRILLING MACHINES, Vertical 

Il Co., Rockfoi 


rd, Ill. 
Peas wee Co.," Cleveland, Ohio 
Leland-Gifford Co,, Worcester, Mass. 
DRILLS 
Greenfield Bin Oe & Die Corp., Greenfield, Mass. 
DRILLS, Center 
Morse Twist Drill & Machine Co., New Bedford, Mass. 
Union Twist Drill Co., Athol, Mass. 
DRILLS, Ratchet 
Armstrong Bros. Tool Co., Chicago, Ill. 
Morse Twist Drill & Machine Co.. New Bedford, Mass. 
Union Twist Drill a Athol, Mass. 
DRILLS, Vane os lat 
a co. «pie of Union Twist Drill Co.). 


tap & 2 Be c=. 7. Mass. 


. Worcester, Mass. 





Sone Tarst New Bedford, Mass. 
Union Twist Drill os “ane, » e, 

END MILLS 

Gammons-Holman Co., — Conn, 
ENGRAVING macuine 

Gorton Machine Co., Geo., 4 Wis. 


FILES AND RASPS 

Atkins, E, C. & Co., Indianapolis, Ind. 
FILING MACHIN Ss 

Atkins, E. C. Indianapolis, Ind. 
Oliver pecans Co., Adrian, Mich. 
FITTINGS, Hydraulic 
Elmes Engineering Works, Chas. F., Chicago, Ill. 
cuexeee® SHAFT EQUIPMENT 

& Co., N. . Chicago, Il. 

voneme MACHINERY 
Acme Machinery Co., Cleveland, Ohio 
FURNACES, F 
ta = at. Baldwin, L. L.. N. Y. 





December 30, 1936 


WHERE-TO 


FURNACES, Heat-Treating, Tongues ene Annealing 
American Gas Furnace Co., N. 

Hones Inc., Chas. A., Beiawin, 2% L, N. yy 

Stark Tool Co., Waltham, Mass. 


FURNACES, Soldering 
Hones Inc., Chas. A., Baldwin, L. I.. 


FURNITURE, Machine Shop 
New Britain-Gridley Machine Co., New Britain, Conn. 


GAGES, Comparator 
Jones & Lamson Machine Co.. Svrinefield, Vt. 
Scherr Co., George, New York, N. Y. 


GAGES, Depth 
Federal ucts Corp., Providence, R. I. 
Lufkin Rule Co., Saginaw, Mich. 


GAGES, Dial 
Federal Products Corp., Providence, R. I 
Randall & Stickney, Waltham, Mass. 


GAGES, Plug and Ring 
Brown & Sharpe Mfg. Co., Providence, R. I. 
Greenfield Tap & Die Corp., Greenfield, Mass. 
Hanson-Whitney Machine Co., Hartford, Conn. 
Pratt & Whitney Co., Hartford, Conn. 
GAGES, Snap and Cylindrical 

Brown Sharpe Mfg. Co., Providence, R. I. 
Federal Products Corp., Providence, R. I. 
Greenfield Tap & Die Corp., Greenfield, Mass. 
Hanson-Whitney Machine Co., Hartford, Conn. 
Pratt & Whitney Co., Hartford, Conn. 
GAGES, Standard 

Hanson-Whitney Machine Co., Hartford, Conn. 
GAGES, Thickness 

Federal ucts Corp., Providence, R. {. 
Lufkin Rule Co., Saginaw, Mich. 
SAses. Thread 

Bath & Co., Inc., John, Worcester, 


N. Y. 


Mass. 


Brown Sharpe Mfg. Co., Providence, R. I. 
Tap & Die Corp., Greenfield, Mass. 
-Whitney Machine >. PR acesenans Conn. 
Lafkin Rule 


Co., Saginaw, 

Pratt & Whitney Co., Hartford, _ 
GEAR BLANKS, Composition 
Bakelite Corp., New York, N. Y. 
Chicago Rawhide Mfg. Co., Chicago. Mi. 
GEAR anne MACHINES 

lows Gear Shaper Co., > > am Vt. 
Gleason Works, Rochester, N. Y. 
GEAR CUTTING MACHINES 
Adams Co., buque, lowa 
Brown & Mfg. Co., Providence, R. I. 
ae Springfield. Vt. 


Co., George, New York, N 
Waltham Machine Works, Waltham, Mass. 


BU -Y 





QcAR MEASURING MACHINES 

‘ellows r Shaper Co., gfield, Vt, 
National Broach & Machine Co., Detroit, Mich. 
GEAR TEMPERING MACHINES 
Gleason Works, Rochester, N. Y. 
GEAR TESTING MACHINERY 
Fellows Gear Shaper Co., Springfield, Vt. 
Gieason Works, Rochester, N. Y. 
National Broach & Machine Co., Detroit, Mich. 
GEARS, Cast 
pay Gear Co., Chicago, Tl. 
Grant Gear Works, Boston, Mass 
Hartford Special Machinery Co., “Hartford, Conn. 


Perkins Machine & Gear Co., Springfield, Mass. 
SEARS, © Cut 
Adams Co., Dubuque 


Baush Machine Tool i ~ >. Springfield, Mass. 

Mfg. Co., Providence, R, I. 
Mfg. Co., Chicago, Ill. 
Cincinnati Gear Co., Cincinnati, Ohio 

Earle Gear & Machine Co., Philadelphia, Pa. 
Fellows Gear Shaper Co., Springfield. Vt. 

Foote Gear Works, Inc., Chicago, Ill. 

Ganschow Gear Co., Chicago, Ill. 

Gear Specialties, Ine., Chicago, Ill. 

Gleason Works, Rochester, N.Y. 

Grant Gear Works, Boston, Mass. 

Hartford Special Machinery Co., Hartford, Conn. 
Johnson Machine Co., Carlyle, Manchester, Conn. 
Massachusetts Gear & Tool Co., Woburn, Mass. 
Perkins Machine & Gear Co., Springfield, Mass. 
GEARS, Non-Metallic 

Chicago Rawhide Mfg. Co., Chicago, IL. 
Massachusetts Gear & Tool Co., Woburn, Mass. 
Perkins Machine & Gear Co., Springfield, Mass. 
GENERATORS, Acetylene 

Air Reduction Sales Co., New York, N. Y. 
GREASE 

Texas Co., New York, N. Y. 

GRINDING MACHINES, Abrasive Beit 
Mattison Machine Works, Rockford, Ill. 
Production Machine Co., Greenfield, Mass. 
GRINDING MACHINE, Attachments 
Cincinnati Grinders, Incorporated, Cincinnati, 
GRINDING MACHINES, Bench 

Union Twist Drill Co., Athol, Mass. 

Walker Co., O. S., Worcester, ae 


Qaepeens MACHINES, Centeri 
Grinders, Suseupersted. Cincinnati, 


peers MACHINES, Chaser 

dis Machine Co., Waynesboro, Pa. 
GRINDING MACHINES, Chucking 
Blanchard Machine Co., Cambridge, Mass. 
Bryant Chucking Grinder Co., Springfield, Vt. 
Heald Machine Co., Worcester, Mass. 
Landis Tool Co., Waynesboro, Pa. 


Ohio 


Ohio 


DIRECTORY 





Cincinnati Milling Machine Co., Cincinnati, Ohio 
Gallmeyer & Livingston Co., Grand Rapids, Mich 
Geometric Tool Co., New Haven, 
Gorton Machine Co., Geo,, Racine, Wis. 
Heald Machine Co., Worcester, Mass. 
landis Tool Co., Waynesboro, Pa. 
LeBlond Machine Tool Co., R. K. 
Oliver tment Co., Adrian, Mich 
Sellers & Wm., Philadelphia, Pa. 
Union Twist st brill Co., Athol, Mass, 
Walker Co., O, Wor orcester, Mass. 
GRINDING MACHINED, nd 
Bryant Chucking Grinder Co., 
Heald Machine Co., Worcester, 
Landis Tool Co., Waynesboro, » 
SRIneeNe MACHINES, Cylindrical 
Brown Sharpe Mfg. Co., Providence, R 
Cincinnati Grinders, 
Heald Machine Co., Worcester, Mass. 
Landis Tool Co., Waynesboro, Pa. 
GRINDING MACHINES, Die 
Blanchard Machine Co., Cambridge, Mass. 
Bryant Chucking Grinder Co., Springfield, Vt 
Gallmeyer & Livingston Co., Grand Rapids, Mich 
Heald Machine Co., Worcester, Mass. 
Murchey Machine & Tool Co., Detroit, Mich 
Walker Co., O. S., Worcester, Mass. 
GRINDING MACHINES, Disc 
Production Machine Co., Greenfield, Mass. 
GRINDING MACHINES, Drill and Tap 
Gallmeyer & Livingston Co., Grand Rapids, Mich 
Oliver Instruments Co., Adrian, Mich. 
GRINDING MACHINES, Duplex 
Van Norman Machine Tool Co,, Springfield 
GRINDING MACHINES, Face or Ring Wheel 
Blanchard Machine Co., Cambridge, Mass 
Walker Co., O. S., Worcester, Mass. 
GRINDING MACHINES, Floor 
Walker Co., O. 8., Worcester, 
GRINDING MACHINES, Gage 
Landis Tool Co., Waynesboro, Pa. 
GRINDING MACHINES, Hydraulic 
Cincinnati Grinders, Incorporated, Cincinnati 
GRINDING MACHINES, Internal 
Bryant Chucking Grinder Co., Springfield, Vt. 
Heald Machine Co., Worcester, Mass, 
Landis Tool (o., Waynesboro, Pa. 
Rivett Lathe & Grinder, Inc., Boston, Mass. 
Thompson Grinder Co., Springfield, Ohio 
Walker Co., O. S., Worcester, Mass. 
GRINDING MACHINES, Piston Ring 
Heald Machine Co., Worcester, Mass. 
GRINDING MACHINES, Plain 
Brown & Sharpe Mfg. Co., Providence, R. I. 
Cincinnati Grinders, Incorporated, Cincinnati, 
GRINDING MACHINES, Radius 
Van Norman Machine Tool Co., Springfield, Mass. 


: , Censtanati, Ohio 


er 
Springfield, Vt. 
Mass. 


Incorporated, Cincinnati, Ohio 


Mass 


Mass. 


Ohio 


Ohio 





onan LAPPING MACHINES 
lows Gear Shape 


r Co., 
Notional Broach . Mach 


ine Co., Detroit. ” Mich. 





GRINDING MACHINES, Cutter and Tool 
Springfiel Brown & Sharpe Mfg. Co., 
Bryant Chucking Grinder 


Providence, R. I. 
Co., Springfield, Vt. 





Cincinnati Grinders, 


GRINDING MACHINES, Rell 
Incorporated, Cincianati, 


Ohio 








More than thirty 
FRICTION CLU 
demands 


You can, 


life. 


gation in asking 


mission on 
machines. Just g 
us the details 
your problem. 











is behind every recommendatio 
Engineering Department. 

therefore, 
regardless of the severity of operating conditions, when you 
bring your clutch problem to JOHNSON Engineers for study. 
Among the operatin 
formance are sensitive starting, safety, cleanliness, quietness, 
efficiency and long 


You incur no obli- 


to show specifically 
how you can im- 
prove power trans- 
your 


SON FRICTION CLUTCH 


for better clutch performance 


under ANY CONDITIONS 


ears of successful application of JOHNSON 

CHES to practically all a transmission 
made by our 
depend on better clutch performance 


features which contribute to better per- 


us 


ive 
of 


Double Clutch between bevel gearing. 








for maximum service- 
ability in minimum space 


The adaptability of JOHNSON FRIC- 
TION CLUTCHES to hundreds of differ- 
ent kinds of machines has been possible 
by the compactness of these sensitive, 
durable units. 


Many leading manufacturers of indus- 
trial machinery have standardized on 
JOHNSON CLUTCHES because their 
adoption involved minimum changes in 
design, and assured a maximum in clutch 
performance. 


In addition to compactness, JOHNSON 
CLUTCHES offer quick, smooth starting. 
They are available for high speed on light 
powered drives and can be depended on 
for safety, durability and economy. 
Let us show you how easy it is to engineer 
the JOHNSON CLUTCH into your ma- 
chines. Just send us details of how you 
propose to apply the clutch. Ask for our 
assistance today. 


Write for Blue Clutch Catalog No. 125 


THE CARLYLE 


SON MACHINE CO. 


> TE 


MANCHE 





Left — Single 
Clutch with pulley. 


Below — Double 
Clutch exterior. 


a 


PATENTED 
as 


Kad; 5 














WHER 





GRINDING MACHINES, Surface 
Blanchard Machine Co., Cambridve 


Brown & Sharpe Mfg. Co., Providence, R. I. 
Gallmeyer & Livingston Co., Grand Rapids, 
Heald Machine Co.. Worcester, Mass. 
Mattison Machine Works, Rockford, Iil. 
Pratt & Whitney Co., Hartford, Conn. 
Walker Co., O. S., Worcester, Mass. 


GRINDING MACHINES, Universal 


Brown & Sharpe Mfg. Co., Providence, R. I. 

Cincinnati Grinders, Incorporated, Cincinnati, 

Galimeyer & Livingston Co., Grand Rapids, 
Landis Tool esboro 


, Waynes 


ro, Pa. 
ibn Sai Mal Hy un 
ompson nder e 0 
Van Norman Machine Tool Co., Springfield, Mass. 


GRINDING MACHINES, vesieat 


Van Norman Machine Tool Co., Springfield, Mass. 


GRINDING WHEELS 


Atkins, E. C. & e. Indianapolis, te 
eel Co., 0 


Sterling Grinding Wh 


Vitrified Wheel Co., Westfield, Mass. 


HAMMERS, Power 


Sellers & Co., Inc., Wm., Philadelphia, Pa. 


HAMMERS, Soft-faced 


Greene, Tweed & Co., New York, N. Y. 
HARDNESS MEASURING ty gy 2. 


Shore Instrument & Mfg. Co., 


Wilson Mechanical Instrument Co., New York, N. Y. 


HOBBING MACHINES 
Adams Co., Dubuque, Iowa 


Brown & Sharpe Mfg. Co., a mg R. IL. 


Scherr Co., George, New York 
HOBS 


Brown & Sharpe Mfg. Co., Providence, 
Union Twist Drill Co., Athol, Mass. 


HONING MACHINES 
Barnes Drill Co., Rockford, Ill. 


HYDRAULIC MACHINERY 


Elmes Engineering Works, Chas. F., Chicago, Ill. 


Oilgear Co., Milwaukee, Wis. 
INDICATORS, Dial 


Federal Products Corp., Providence, R. I. 


INDICATORS, Speed and Test 


Brown & Sharpe Mfg. Co., Providence, R. 


Veeder-Root, Inc., Hartford, Conn. 
JACKS, Planer 


Armstrong-Bros. Tool Co., Chicago, Il. 


JOINTS, Universal 


Baush Machine Tool Co., Springfield, } 


Borgeson Mfg. Co., Torrington, Conn. 


Gray & Prior Machine Co., Hartford, 
National Automatic Tool Co., Richmond, Ind. 


KEYSEATING MACHINES 


Davis Keyseater Co., Rochester, N. Y. 


Mitts & Merrell, Saginaw, Mich 


National Machine Tool Co., Cincinnati, 


LAPPING MACHINES, Centerless 


Cincinnati Milling Machine Co., Cincinnati, 


LATHE TOOL 


Ss 
Armstrong Bros. Tool Co., Chicago. Til. 
National Broach & Machine Co., Detroit, Mich. 
R & L Tools, Nicetown, Philadelphia, Pa. 


Ready Tool Co., Bridgeport, Conn. 


LATHES. Automatic and Semi-Autematic 


Bullard Co., Bridgeport, Conn 


Jones & Lamson ore Co., Springfield, Vt. 
Le Blond Machine Tool Co., R. K., Cincinnati, 
Lodge & Shipley Maching Tool Co. , Cincinnati, 
Potter & Johnston Machine Co., Pawtucket, 
Pratt & Whitney Co., Hartford, Conn. 


LATHES, Bench 


Hardinge Brothers, Inc., Elmira, N. Y. 
Le Blond Machine Tool Co., R. K., Cincinnati, 
Rivett Lathe & Grinder Inc., Boston, Mass. 

Pratt & Whitney Co., Hartford, Conn. 
South Bend Lathe Works, South Bend, 


Starks Tool Co., Waltham, Mass, 
LATHES, Engine 


American Tool Works Co., Cincinnati, 
roo Machine Tool Corp., Rochester, 


Blond Machine Tool Co., R. K., 
Lodge & Shipley Machine Tool Co., 


Niles Tool Works Co., Hamilton, Ohio 

Prait & Whitney Co., Hartford, Conn. 

South Bend Lathe Works, South Bend, Ind. 
Springfield Machine Tool Co., Springfield, Ohio 
LATHES, Horizontal ane Vertical Turret 

Acme Machine Tool Co. » Cincinnati, Ohio 

Jones & Lamson Machine Co., Springfield, Vermont 
Pratt & Whitney Co., Hartford, Conn. 

Warner & Swasey Co., Cleveland, Ohio 


LATHES, Toolroom 


American Tool Works Co., Cincinnati, 


Le —- Machine Tool Co., R. K., 
Lodge & Shipley Machine Tool Co., 


Pratt & Whitney Co., Hartford, _ 
South Bend Lathe Works, South Bend, Ind. 
Springfield Machine Tooi Co., Springfield, Obto 


LATHES, Vertical Turret 
Bullard Co., Bridgeport, Conn. 


LATHES, Wheel. 


R. R. 
Sellers & Co., Inc., Wm., Philadelphia, 


LEATHER, Hydraulic 


Chicago Rawhide Mfg. ©o., Chicago, Il. 


LUBRICANTS 


Oakite Products, Inc., or te. > 4 


Texas Co., New York, 
LUBRICATING SYSTEMS 


Rivett Lathe & Grinder Inc., Boston, Mass. 


acu ing TOOL DRIVES 
Cullman Wheel Co., Chicago, Ill. 
MARKING MACHINES 


Noble & Westbrook Mfg. Co., Hartford, Conn. 


MEASURING INSTRUMENTS 
Scherr Co., George, New York, N. Y. 


MEASURING MACHINES 


Hanson-Whitney Machine Co., Hartford, Conn. 
Norma-Hoffman Bearings Corp., Stamford, Conn. 


MELTING POTS 


Hones, Inc., Chas. A., Baldwin, L. I., 





TO-BUY 


MICROMETERS 
Bath & 


Co., Inc., John, Worcester, Mass. 
Brown & farpe Mfg. Co., pee i Ge 


Lufkin Rule Co., Saginaw, 


Mic 
Pratt & Whitney Co., Hartford, Conn. 


MILLING ATTACHMENTS 
Adams Co., Dubuque, 


Iowa 

rown & Sharpe Mfg. Co., Providence, R. I. 
Cincinnati Milling Machine Co., Cincinnati, 
Potter & Johnston Machine Co., Pawtucket. 


pes.ine MACHINES, Automatic 


& Sha Mfg. Co., Providence, R. I 
Cincinnati Mi Machine Co., Cincinnati, 
Pratt & Whitney Co., Hartford, Conn. 


MILLING MACHINES, Bench 


Pratt & Whitney Co.. Hartford, Conn. 

Stark Tool Co., Waltham, Mass. 

MILLING MACHINES, Continuous 
Consolidated Machine Tool Corp., Rochester, N. Y. 
Potter & Johnston Machine Co., Pawtucket, R. I. 


MILLING MACHINES, Duplex 


Cincinnati Milling Machine Co., pcre 


MILLING MACHINES, Floor Typ 


Sellers & Co., Inc., Wm., Philadelphia, Pa. 


MILLING MACHINES, Hand 


Brown & Sharpe Mfg. Co., Providence, R. I. 


Kent-Owens Machine Co., Toledo, 


Pratt & Whitney Co., Hartford, Conn. 
MILLING MACHINES, Manufacturing 
Cincinnati Milling Machine Co., Cincinnati, 
MILLING MACHINES, Multiple Spindle 
Cincinnati Milling Machine Co., Cincinnati, 


| ie MACHINES, Piale 


Sharpe Mfg. Providence, R. I. 
Cincinnati Milling Machine Co.. Cincinnati, 
Kent-Owens Machine Co., Toledo, Ohio 
Potter & , R_-— Machine Co., Pawtucket, 


MILLING MACHINES, Planer Type 


Cincinnati Planer Co., Cincinnati, 


Consolidated Machine Tool Corp., Rochester, N. Y. 


Niles Tool we 2 Co., Hamilton, 


hio 
Sellers & Co., , Wm., Philadelphia, Pa. 
MILLING maoneee, Precision, =_™ 


Hardinge Brothers, Inc., Elmira, N. 


MILLING MACHINES, Sivan 
Adams Co., Dubuque, 


He 


Hanson-Whitney Machine Co. , Hartford, 
Pratt & Whitney Co., Hartford, Conn. 


MILLING MACHINES, Universal 


Brown & Sharpe Mfg. Co., Providence, R. I. 
Cincinnati Milling Machine Co., Cincinnati, 
Gorton Machine Co., Geo., Racine, Wis. 

Potter & Johnston Machine Co., Pawtucket, 


MILLING MACHINES, Vertical 


Brown & Sharpe Mfg. Co.. Providence, R. 
Cincinnati Milling Machine Co., Cincinnati, 
Consolidated Machine Tool Corp., Rochester, 
Gorton Machine Co., Geo., Racine, Wis. 

Potter & Johnston Machine Co., Pawtucket, R. 


MILLING MACHINES, Worm 


Pratt & Whitney Co., Hartford, Conn. 


MOTOR DRIVES 
Cullman Wheel Co., Chicago, Tl. 


NITROGEN, GAS 


Air Reduction Sales Co., New York, 


NUMBERING MACHINES 


Noble & Westbrook Mfg. Co., Hartford, Conn. 
NUT TAPPERS (see Bolt & Nut Machinery) 


OL AND GREASE CUPS 
Gits Bros. Mfg. Co., Chicago, Ill. 


OIL GROOVING MACHINE 


Ss 
National Machine Tool Co., Cincinnati, 


OIL 


OILS, Lubricating 
Texas Co., New York, N. Y. 


OXYGEN, GAS 


Air Reduction Sales Co., New York, N. Y. 
DIE CUTTING AND eeeee PAcHINES 


Landis Machine Co,, Waynesboro, 
Merrell Mfg. Co., Toledo, Ohio 


Murchey Machine Tool Co., Detroit, Mich. 


PIPE FITTERS, TOOLS 


Butterfield & Co, (Div. of Union Twist 


Derby Line, Vt. 


Greenfield Tap & Die Corp., Greenfield, Mass. 


PLANING MACHINES 


American Tool Works Co., Cincinnati, 

Cincinnati Planer Co., Cincinnati, Ohio 

ent Machine Tool Corp., pasate, N. Y. 
i 


Works Co., Hamilton, 


Sellers & Co., Inc., Wm., Philadelphia, Pa. 
POLISHING AND BUFFING MACHINES 
Blanchard Machine Co., Cambridge, Mass. 
Bryant Chucking Grinder Co., Springfield, Vt. 
Heald Machine Co.. Worcester, Mass. 


Landis Tool Co., Waynesboro, 


Pa 
Mattison Machine Works, Rockford, Tl. 


New Britain-Gridley Machine Co., 


Production Machine €v., Greenfield, Mass. 
Union Twist Drill Co., Athol, Mass. 


pases FEEDS 
& O Press Co., Hudson, N. Y. 


pnmuane. Forcing 


Elmes Engineering: Works, Chas. F., 
Lucas Machine Tool Co., Cleveland, Ohio 


Oilgear Co., Milwaukee, Wis. 
PRESSES, Hydraulic 


Elmes Engineering Works, Chas. F., 


Oilgear Co.y Milwaukee, Wis. 
PRESSES, Power 

Cincinnati Shaper Co., Cincinnati, 
Oilgear Co., Milwaukee, Wis. 

Vv Press Co., Hudson, N. Y. 


Zeh & Hahnemann Co., Newark, N. J. 


PROFILING MACHINES 


Gorton Machine Co., Geo., Racine, Wis. 


PROTRACTORS 
Lufkin Rule Co., Saginaw, Mich. 


PULLEYS 


Johnson Machine Co., Carlyle, Manchester, Conn. 


PUMPS, Hydraulic and Power 


Elmes Engineering Works, Chas. F., Chicago, Il. 


Oilgear Co., Milwaukee, Wis. 





SEALS 
Chicago Rawhide Mfg. Co., Chicago, Il. 








































































































































American Machinist 


DIRECTORY 


eunPe, Lubricants and Oil 
Brown & Sharpe ne. Co.. Providence, R. I. 

Tomkins-Johnson Co ; Jackson, Mich, 

PUMPS, Portable 

PUNCHES, Center and Hand 

Armstrong-Blum Mfg. Co., Chicago, Ill. 

Lufkin Rule Co., Saginaw, Mich. 

PUNCHES, Power 

Mitts & Merrell, Saginaw, Mich. 

PUNCHING AND SHEARING MACHINES 

Consolidated Machine Tool Corp., Rochester, N. Y. 

Kent-Owens Machine Co., Toledo, Ohio 

REAMERS, Adjustable 

Apex Machine Tool Co., Dayton, Ohio 

Gammons-Holman Co., Manchester, Conn. 

Greenfield Tap & Die Corp.. Greenfield, Mass. 

Morse Twist Drill & Machine Co., New Bedford, Mass. 

Pratt & Whitney Co., Hartford, Conn. 

REAMERS, Solid 

Apex Machine & Tool Co., Dayton, Ohio 

Butterfield & Co. (Div. of Union Twist Drill Co.), 
Derby Line, Vt. 

Gammons-Holman Co., ye —™ Conn. 

Greenfield Tap & Die Greenfield, Mass. 

Holman Reamer Co., ¥ Conn, 

Morse Twist Drill & Machine Co.. New Bedford, Mass. 

Pratt & Whitney Co., Hartford, Conn. 

REAMING MACHINES 

Van Norman Machine Tool Co., Springfield, Mass, 

RIVETING MACHINES 

Grant Mfg. & Machine Co., Bridgeport, Conn, 

Linley Brothers Co., Bridgeport, Conn. 

RULES, Steel and Wood 

Lufkin Rule Co., Saginaw, Wis. 

RUST PREVENTIVES 

Oakite Products, Inc., New York, N. Y. 

SANDERS 

Mattison Machine Works, Rockford, III. 

SAWING MACHINES, Band 

Armstrong-Blum Mfg. Co., Chicago, Ill. 

SAWING MACHINES, Power Hack 

i? a so Mfg. Co., Chicago, Ill. 

Atkins, E. & Co., Indianapolis, Ind. 

Earle Gear % Machine Co., Philadelphia, Pa. 

SAWS, Band 

Atkins, E. C., & Co., — Ind. 

SAWS, Grenier Metal Cuttin 

Atkins, E. C. & Co., Indianapolis, Ind. 

SAWS, camer Wood Cutting 

Atkins, E. C. & Co., Indianapolis, Ind. 

SAWS, Hack 

ArmstrongBlum Mfg. Co., Chicago, Ill. 

SAWS, plies 

Atkins C. & Co,., Indianapolis, Ind. 

Union ‘mwist Drill Co., Athol, Mass. 

SAWS, Screw Slotting 

Atkins, E. C. & Co., Indianapolis, ans. 

Union Twist Drill Co., Athol, Mass. 

SCREW DRIVERS, Automatic 

Errington Mechanical Laboratory, Staten Island, N. Y. 

SCREW EXTRACTORS 

Greenfield Tap & Die Corp., Greenfield, Mass. 

SCREW MACHINE, TOOLS AND ATTACHMENTS 

Brown & Sharpe Mfg. Co., Providence, R. I. 

SCREW MACHINE WORK 

Eastern Machine Screw Corp., New Haven, Conn. 

National Machine Tool Co.. Cincinnati, Ohio 

New Britain-Gridley Machine Co., New Britain, Conn. 

SCREW MACHINES, Automatic 

Brown & Sharpe Mfg. Co. Se gy R. I. 

Cone Automatic Mach. Co.. Win Vt. 

New Britain-Gridley Machine Co., New Britain, Conn. 

SCREW MACHINES, Plain and Han 

Acme Machine Tool Co., Cincinnati, Onto 

Brown & Sharpe Mfg. Co., Providence, R. I. 

Jones & Lamson Machine Co., Springfield, Vt. 

Pratt & Whitney Co., Hartford, Conn. 

Warner & Swasey Co., Cleveland, Ohio 

SCREW PLATES 

Butterfield & bg (Div. of Union Twist Drill Co.), 
Derby Line, Vi 

Card Mfg. Co., Ai W. (Division Union Twist Drill Co.), 
Mansfield. Mass. 

Greenfield Tap & Die Corp., Greenfield, Mass. 

Morse Twist Drill & Machine Co., New Bedford, Mass. 

SCREWS, Cap and Set 

Allen Mfg. Co., Hartford, Conn. 

Danly Machine Specialties Co., Inc., Chicago, Tl. 

Eastern Machine Screw Corp., New Haven, Conn. 

SCREWS, Machine 

Allen Mfg. Co., Hartford, Conn. 

Eastern Machine Screw Corp., New Haven, Conn. 

SHAFTING 

Strand & Co., N. A., Chicago, Ml. 

SHAFTS. Fiexible 

Strand & Co., N. A., Chicago, Ill. 

SHAPERS 

American Tool Works (o., Cincinnati, Ohio 

Cincinnati Shaper Co.. Cincinnati, Ohio 

Hanson-Whitney Machine Co., Hartford, Conn. 

Potter & Johnston Machine Co., Pawtucket, R. I, 

Pratt & Whitney Co.. Hartford. Conn 

Springfield Machine Tool Co., Springfield, Ohio 

SHEARS, Power , 

Cincinnati Shaper Co., Cincinnati, Ohio x. 

Consolidated Machine Tool Corp., Rochester, N. Y. 

Mitts & Merrell, Saginaw, Mich. 

SHEET METAL WORKING MACHINERY 

Cincinnati Shaper Co., Cincinnati, Ohio 

SLOTTING MACHINES P 

Consolidated Machine Tool Corp., Rochester, N. Y. 

a MACHINERY AND TOOLS (see Contract 





SPEED qyoucens 
Cullman Wheel Co., Chicago, Tl. 
Earle Gear & Machine Co. — cr Pa. 
Grant Gear Works, Boston, Mas: 
Hartford Special Machinery Co., "Hartford, Conn, 
SPROCKETS 
Cullman Wheel Co., Chicago, Ill. 
Grant Gear Works, Boston, Mass. 
SQUARES 

Lufkin Rule Co., Saginaw, Mich. 
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WHERE.-T‘¢ 


STAMPS, Steel 
Noble & Westbrook Mfg. Co., Hartford, Conn. 


tg — =" nemeeeee A.C. and D.C. (see Controller 


STEEL, i & > Dra 
Ryerson & Jos. T.. chicago, Til. 
STEEL, Sate Finished 
Ryerson Jos. Chicago, Ill. 


& Sons, 
Wyckoff Drawn Steel co. Pitts! se Pa. 
STEEL, Rustless and Stain! 
& Sons, Jos. T., Chicago. Til. 
'yckoff Drawn Steel Co., Pittsburgh, Pa. 
STEEL, Setters 
Errington Mechanical Laboratory, Staten Island. N. Y. 
grect. Tool 
yerson & Sons, Jos. T., Chicago, Ill. 
STEELS. Allo A Gerben and High Speed 
Latrobe El ., Latrobe, Pa. 
qreasontemme  MACHINER Y 
Springfield Machine Tool Co., Springfield, Ohio 
SUB PRESSES AND i 
Danly Machine Specialties Co., Inc.. 
SWAGING MACHINES 
rrington Co., Torrington, Conn. 
TAP Exrensiene 
Allen Mfg. . Hartford, Conn. 
TAP exraastona, Borken 
Walton Co., Hartford, Conn, 
TAP HOLDERS 
Errington Mechanical Laboratory, Staten Island, N. Y. 
TAPER PINS 
Morse Twist Drill & Machine Co., 
TAPES, Measuring 
Lafkin Rule Co., Saginaw, Mich. 
TAPPING MACHINES AND ATTACHMENTS 
Acme Machinery Co., Cleveland, Ohio 
American Tool Works Co., Cincinnati. Ohio 
Errington Mechanical Laboratory, Staten Island, N. Y. 
Kingsbury Machine Tool Corp., Keene, H. 
Murchey Machine Tool Co., "Detroit Mich. 
National Automatic Tool Co., Richmond. Ind. 
TAPS AND DIES 
Bath & Co., Inc., John, Worcester, Mass. 


Chicago, Ill. 


New Bedford. Mass. 





Buperdeld & Co, (Div. of Union Twist Drill Co.). 

erby Line 7 

Card Mfg. Co., S. W. (Division Union Twist Drill Co.} 
Mansfield, Mass. 


Tool Co., New Haven, Conn. 

Greenfield Tap & Die Corp., Greenfield, Mass. 
Hanson-Whitney Machine Co., Hartford, Conn. 
Iandis Machine Co., Waynesboro, Pa. 
Morse Twist Drill & Machine Co., New Bedford, Mass. 
Murchey Machine Tool Co., Detroit, Mich. 
Pratt & Whitney Co., Hartford, Conn. 
TAPS, Collapsing 
Geometric Tool “th «4 Haven, Conn. 

Landis Machine Co., ynesboro, Pa 
Murchey Machine Tool Co. I Detroit, 


‘Mich. 
TAPS, Ground 
Bath & Co., Inc., John, Worcester, Mass. 
Butterfield & Co Co, (Div. of Union Twist Drill Co.) 
Card Mfg. 


. Co., s W. (Division Union Twist Drill Co.). 
ass. 


Greenfield Tap & Die Corp., Greenfield, Mass. 
Hanson-Whitney Machine Co., Hartford. Conn. 

Jones & Lamson Machine Co.. Springfield, Vt. 
Morse Twist Drill & Machine Co., New Bedford. Mass 
TESTING APPARATUS, Hardness 

Shore Instrument & Mfg. Co., 
Wilson Mechanical Instrument Co., 


THREAD- corvene MACHINES 
rown & Sharpe Mfg. Co., Providence, R. I. 
astern Machine Screw Corp., New Haven, Conn. 
leometric Tool Co., New Haven, Conn. 
rant Mfg. & Machine Co., Bridgeport, " 

freenfield Tap & Die Corp., Greenfield, Mass. 
lanson-Whitney Machine Co., Hartford, Conn. 
Iandis Machine Co., Waynesboro, Pa. 

Murchey Machine Tool Co., Detroit, Mich. 
Waltham Machine Works, Waltham, Mass. 
THREAD-CUTTING TOOLS 

Eastern Machine Screw Corp., New Haven, Conn 
Geometric Tool Co.. New Haven, Conn. 

a Tap & Die Corp.. Greenfield. Mass. 

& Lamson Machine Co. ~~ ve. 
p> Machine Co., Waynesbecro. 
Murchey Machine Tool Co., Detroit. “Mich. 
TOOL HOLDERS 
Armstrong Bros. Too 





New York, N. Y 


mooeata 





1 Co., Chicago, Ill. 


Ready Tool Co., Bridgeport, Conn. 

TOOL POSTS, Lathe 

Armstrong Bros. Tool Co., Chicago, II). 
TOOLS, Carbide Alloy 

Carboloy Co., Detroit, Mich. 

TOOLS, Cutting-Off 

Armstrong Bros. Tool Co., Chicago, Ill. 
TOOLS, Diamond 

Desmond-Stephan Mfg. Co., Urbana, Ohio 


roots. Turning 
Tools. Nicetown, Philadelphia, Pa. 
TRAmeuenven 
Oilgear Co., Milwaukee, Wis. 
TUBING, Seamless 
Ryerson Sons, Jos. T., Chicago, Il. 
TURRET MACHINES (see Lathes, Horizontal Turret) 


TURRETS, Tool Post 


American Tool Works Co., Cincinnati, Ohio 
UNIVERSAL JOINTS 
Apex Machine & Tool Co., Dayton, Ohio 


USED MACHINERY (see Searchlight Section) 
he Rochester, N. Y 


Cincinnati Machinery & 
Eastern Machinery Co., 
& Co., Louis E. 
Howarth Machinery Co., C. c 
Hill Clarke Machinery Co. 
Hym Sons, wr Philadelphia, Pa. : 
Indianapolis Machy. & Supply Co., Indianapolis, Ind. 
Industrial Machinery Co., Indianapolis. Ind. 
Interstate Machinery Co., Chicago, Ill. 

Iroquois Mchy. Co., Buffalo, N. Y. 

Lucas & Son. Inc.. J. L., Bridgeport. Conn. 
Marr-Galbreath Machy. Co., Pittsburgh, Pa. 


tl. 
. Cincinnati. Ohio 
0 


Emerman » 
5 Mich 





jane) 





Miles Machinery Co., Saginaw, W. 8., Mich. 
Monarch Machinery ‘Co., Philadelphia, Pa. 
Morey & Co., Inc.. New York City, N. Y. 
Morris Machinery Go., Newar' J. 
Motor Repair . Mfg. Co., Cleveland, Ohio 
O’Brien a Co., Philadelphia. Pa. 
Ott Machinery —_ Co., Detroit, >. 
Riversi Detroi 


dard i & Supply Co.. at Boston, Mass. 
. Carlisle 


VALVES 
Elmes Engineering Works, Chas. F., Chicago, Ml. 


VISES, Drilling Machine 
Armstrong-Blum Mfg. Co., 
Armstrong Bros. Tool Co., 
Hartford Special Machinery Co., 


VISES, Machinist 


Chicago, Til. 
Chicago, Ill. 
Hartford, Conn. 





7\ 


BPO 5 a 25 On OR > 4 


VISES, Pipe 
Butterfield " Co. (Div. of Union Twist Drill 
Derby vt 


Line, 
Greenfield Tap & Die Corp., Greenfield, Mass. 
VISE STANDS 
New Britain-Gridley Machine Co., 
WELDING RODS 
Ryerson & Sons, Jos. T., Chicago, Ill. 
WELDING SUPPLIES 
Air Reduction Sales Co., New York, N. Y. 
WORM DRIVES 
Gear Specialties, Inc., 
Hartford Special Machinery 
Perkins Machine & Gear Co 
WwoORMS 
Gear Specialties, Inc., Chicago, Tl. 
WRENCHES, Drop Forged 
Armstrong Bros, Tool Co., 
WRENCHES, Retenet 
Greene, Tweed & Co 


Co.), 


New Britain, Conn. 


Chicago, I. 
. Hartford, Conn. 
‘o., Springfield, Mass. 


Chicago, Ill. 


. New York, N. Y. 








Jamaica, L. I.. N. y. | 











Desmond-Stephan Mfg. Co., Urbana, Ohio WRENCHES, Tap ’ 
Butterfield & Co. (Div. of Union Twist Drill Co.). 
illin Meshine Derby Line, Vt. . 
= Py —* Mfg. Co., Providence. R. I. Card aie. 0 + W. (Division Union Twist Drill Co.), 
Cincinnati Milling Machine Co., Cincinnati. Ohio Mansfie a 
Hiertford Special Machinery Co., Hartford, Conn Greenfield Tap & Die Corp., Greenfield, Mass. 
. 


APEX-PHILLIPS 





SCREW DRIVER BITS 


FOR PHILLIPS RECESSED HEAD SCREWS 
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@ Through an arrangement with the 
American Screw Company, Providence, 
R. 1, manufacturers of Phillips Recessed 
Head Screws we are manufacturing the 
Apex-Phillips Screw Driver Bits to fit all 
makes and sizes of Power and Yankee 
Screw Drivers. 

Apex-Phillips Bits are approved and 
used by many of the largest users of 
Phillips Recessed Head Screws. 

Prompt deliveries on all standard 











Apex-Phillips Bits and on Apex Bits for 
slotted head screws. 

We solicit your inquiries and the 
opportunity of quoting on your require- 
ments. 


* THE APEX x 
MACHINE & TOOL CO. 


Third and Madison Sts., Dayton, Ohio 
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